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Ivpe JF DISCAPS have 


quency characteristics over 


outstanding tre 
i wide range « 
capacities and incorporate desirable tempet 
ature properties over an extremely usetul 
range. Manufactured in capacities from Tht 
MME to 10,000 MME, Type JF DISCAPS 
end the range of the RE TMA Z5F capac 
etween ( and meet YS 


ecs tron See graph) 


RMC Twpe JL DISCAPS feature exceptional temperature 
stability over an extended range. The 


maximum capacity 
change between —60° and + 110°C is only 


7.5%, of capacity 
at 25°C. With a standard working voltage of 1000 V.D.C., 
Type JL. DISCAPS are the ideal cost saving repla¢ 


ement for 
paper and general purpose mica capacitors 
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) ANI Ss 


has exactly 
the resistor you need 


Ohmite offers the most complete line of wire-wound re- 
sistors on the market .. . fixed, adjustable, tapped, non-in- 
ductive, and precision resistors in many sizes, types of 
terminals ... in a wide range of wattages and resistances. 


Industry’s most complete line of wire-wound resistors! 


Phe extensive range of Ohmite types and = diameter by ,°,” long—to meet your exact re- 
sizes makes possible an almost endless variety quirements. MANY SIZES ARE CARRIED IN 
of Ohmite resistors to meet each individual need. STOCK. These rugeed resistors have proved 
Ohmite offers resistors in more than 60 sizes their quality under the toughest operating con- 
ranging from 2!4” diameter by 20” long to 4” ditions. Ohmite application engineers will be 
Write on company letterhead for pleased to help you im selecting the right re- 
Catalog and Engineering Manual No. 40. sistors for your job. 


OHMITE MANUFACTURING COMPANY, 3662 Howard Street, Skokie, Illinois (Suburb of 


Bfiewt OH MITE 


RHEOSTATS + RESISTORS + RELAYS + TAP SWITCHES 


Facts and Figures Round-Up 
July, 1956 


ELECTRONIC 
INDUSTRIES 


TELEVISION REC 


PRODUCTION 


51-1956 


TOTALS 


Production Capabilities of Electronic Manufacturers 


The data below were assembled by the Office of Na ‘ the re 
‘Manufacturers « Elect e Eq a ee Pacilit P 
an Capabilities.” 
TOTALS 
Planned 1156 1156 11 56 Average 
Production Total Mil. Back Back Sales 
Company Size 1956 Military Log Prime- Log Sub n 1955 
Number of Military Backlog Contracts Contracts per 
Employees $000,000 $000,000 $000,000 $000,000 Employee $ 
1 50 46.6 13.0 10.5 5 12,700 
51 100 36.1 25.3 20.1 4 12,519 
101- 200 80.6 56.3 36 19.5 13,033 
201. 500 148.4 100.5 67 13,193 
TOTAL Small Business 311.7 195.1 134 60.3 13 032 
501 1000 151.4 122.4 91 4 14,978 
1001 2000 158.6 161.5 133 7.6 15,709 
2001 5000 393.1 493.1 403 89.2 13,950 
5001 2735.4 3531.4 2602.6 8 17,588 
TOTAL Big Business 3438.5 4308.4 3231 0 16 925 
GRAND TOTAL 3750.2 4503.5 3366 3 16.578 
Totals for Preceding Year 
Small Business 251.9 198.1 158.2 39.9 12,911 
Big Business 3009.0 4328.3 3359.5 3.8 14,536 
Total 3260.9 4526.4 3517.7 7 14,391 
TOTALS 
Max. Prod Planned 
Company Size Total Per Yr 1955 Production 
Number of Number of Employees 1 Shift Sales 1956 
Employees Companies 1955 Average $000,000 $000,000 $000,000 
1 30 138 3.240 157 41.1 57.2 
51- 100 76 4.963 183 1 79.0 
101 200 7 8,704 368 4 130.9 
201- 500 104 22,389 698 295.4 360.4 
TOTAL Small Business 393 39296 1407 512.0 627 
501 1000 41 18.926 499 5 327 
1001-2000 34 23,032 701 8 385 
2001 5000 33 7.830 1191 667.2 766 
5001 48 312.046 7430 3 6290 
TOTAL Big Business 156 401.834 9822 6800.8 7769 
GRAND TOTAL 549 441.130 11229 2.8 8397 
Totals for Preceding Year 
Small Business 368 41.174 1303 6 555.5 
Big Business 141 417,144 8368 9 6486 .3 
Total 509 458.318 9672 5 7041.8 
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GOVERNMENT ELECTRONIC 
CONTRACT AWARDS 


This list classifies and gives the value 


of electronic 


equipment 


selected 


from contracts awarded by govern- 


ment agencies in May 1956. 


Actuators 
Amplif ers 
Antennas 
Batteries 
Capacit« 
Coders 


Cc 


Womputer 


Connectors 


Controls 


rt 
Converters 


Converter: 


Crystals 


Frequency 


Filters, Low Pass 


Generators 


Headsets 
Indicators 
Indicators 


Insulators 


Signal 


Azimuth Range 


Kits, Avionic Modification 
Kits, Radar Modification 
Loudspeakers 
Machmeters 


Multimeters 


Meters lectrostatic 


Meters, Frequency 

Meters, Power 

Meters, Wind Measurement 
Power Supplies 


Radar 
Receiver 
Receivers 
Receivers 
Recorders 
Rectifiers 


Transmitters 


Microwave 


Radio 


Metallic 


Relay Assemblys 


Relays 


Relays, Solenoid 


Resistors 


Stroboscopes 
Switching Assemblies 


Telemetering Ground Stations 


Telephone 
Telephone 
Telephone 
Telephone 
Test Sets 


Sets 
Jack Assemblies 
Terminals 


Transmitters 


Transmitters, Pressure 


Transmitter, Radio 


Transmitter, Rate of Fuel 
Tubes, Electron 


Wire ond 


Cable 


uw" 


o 


— Ww 


185,858 
173,562 
622,977 
644,133 
384,293 
60,464 
663,084 
211,801 
558,009 
120,950 

5,792 
298,589 
12,306 
250,867 
670,248 
686,147 
231,147 
101,090 
298,559 
66,949 
471,227 
456,890 
70,005 
26,378 
63,449 
110,865 
106,216 
324,963 
062,688 
927,367 
100,026 
463,595 
194,236 
290,106 
56,000 
157,814 
452,623 
381,509 
39,960 
642,140 
175,723 
170,876 
48 500 
346 385 
109.191 
709.378 
268,515 
548 351 
831.072 


6 101.717 


777,552 


OUT OF THis 


General Office: Harrisburg, Pa. 


A-MP of Canada, Ltd., Toronto, Canada 
A-MP—Holland N.V., *s-Hertogenbosch, Holland 
Aircraft-Marine Products (G.B.) Ltd., London, England 


Societe A-MP de France, Courbevoie, Seine, France y 
= 
e ¢ 
. * 
vs . 
¢ 
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Hundreds of miles out in space a rocket burns out... and back on earth, 
optic.and electronic instruments begin tracking the first unmanned 


Satellite .as it is launched into its orbit. 


Speeding into outer space is perhaps’ the most rigorous test of components 


that man has ever devised. 

Martin, Baltimore, prime contractor on Project Vanguard, has specified A-MP Terminals 
and Connectors for the Project because of their proven dependability and enduring 
quality. Aircraft-Marine products have always been designed to be 


ahead of the present and abreast of the future. 
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<opto-l tithe Yi. 


lype 1400 
RECEIVER 


The pe 1400 } t rece gned specifically for telemetry 


applications to mpl ystal ontrol, extremely high adjacent- 
channel attenve 1 tw separate IF channels One channel 
ally d yned for FM/FM telemetry, the other for PWM, FM 


tems From tt andpoint of selectivity, noise figure, distortion 


pecifi 


and stability it represer an outstanding advance The specifica 
tions were written cooperation of the engineering staffs of 


the important missile test facilities of all the military services 


SPECIFICATIONS 


Frequency Range 216-245 Megacycles deter ed 
Input Impedance 50 ohn nina 

Noise Figure t 

Tuning 


IF Bandwidth 


Signal to Noise 
Ratio 


Fanadaptor Output 
Frequency 
Deviation Meter 
External Field 
Strength Meter 

21ze 

Weight 

Power Input 


NEMS-CLARKE 


INCORPORATED 


o9T9 TESWP BLATR DEVE 
SILVER SPRING, MARYLAND 


+f 


TELE-TIPS 


o om | 


TESTING RADIOS the hard 


way. lowa radio salesman was do- 


, 
ll 
i 


ing 60 mph along the highway one 
recently, with his samples 


seat beside him, when he 


brand 
w Caddie 


result 


and cabinet—in perfect condi 
Which proves that the only safe 
place to be today is inside a port- 


able radio. 


“PDI , ] . 
Blesse dare they who go around in 
circles, for t shall be known as 


, 9» 
wheels 


SUNSPOT PHENOMENA is now 
being explained as the migra- 
tion of the sun’s internal mag- 
netic field. Theory, proposed by 
young physicist at the Univ. of 
Chicago, holds that the magnetic 
field is produced by the movement 
of churning gases in the outer, 
fiftv-thousand-mile-thick laver of 
the sun. The fields float outward 
and, when they emerge on the 
sun’s surface, produce the dark 


areas known as sunspots. 


STEP DOWN. Philadelphia is 
considering a proposal to use 
closed-circuit television to spot 
peak-hour parking violators. The 
plan would use TV cameras 


mounted on poles or sides of build- 


ings three blocks apart, and tied 
into a central control point. When 
an offending motorist or delivery 
truck pulls into the curb to stop 
or park, thus tying up a lane of 
traffic, a tow truck would be dis- 
patched to the spot to apprehend 
the offender and remove the ve- 


} 


RADIO MOSCOW paid a left- 
handed (no pun intended) compli- 
the West Coast area last 

of recognizing the 

importance of the area they in- 
reased their share of short-wave 
‘opaganda broadcasts from 7 to 


lours per week 


( 


( ontinued on pade 16 
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solving logical problems 


with Burroughs 


pulse control systems 


converting Gray code to 


bpinary equivalents 


— 


——————— 


F.C.C RADIATION INTERFERENCE LIMITS 


e 
Effective Mey 1, 1956 all saci 

ange from 30 to 890 mc, ree roid 
ae ae the following fie 


he receiver: 
. "hia total electro 
(equivalent to \/27m) from 
Radiation gene 


6 manufactured 
aie television receivers, 
ath limits at 100 feet or more 


magnetic field at any 


the apparatus shal 
rated by oscillator sweep circ 


rate in the 
pin shall 
from 


7000 ft. 


15 
point a distance of 27 


1 not exceed 15uv per — 
l1so be control ° 
uit mes a ; a 


eg! neh: 
ee : + 


COMPLY WITH F.C.C. REGULATIONS 
Use Allen-Bradley Feed-thru and Stand-off Capacitors 


This new F.C.C. regulation on ra- 
diation interference imposes string- 
ent requirements on radio and TV 
designers. Fortunately, Allen-Brad- 
ley Types FT and SO discoidal ca- 
pacitors and Ferri-Cap filters com- 
pletely satisfy these requirements. 


* 
/ 


vd 


sy 
f= 


Type SO with solder tabs 


Both Type FT (feed-thru) and 
Type SO (stand-off) can be sup- 
plied in standard nominal capaci- 
tance values from 5 mmf to 1,000 
mmf. None of these Allen-Bradley 
units exhibits 


parallel resonance 


1,000 


effects at frequencies of 


megacycles or less. 


Type FT feed-thru capacitors have 
soldering tabs or screw-thread 
mounting. Type SO stand-off ca- 
pacitors are available with screw- 


Type FC Ferri-Cap filter 


Allen-Bradley Co., 1342 S. Second St., Milwaukee 4, Wis. 


OTHER QUALITY COMPONENTS FOR RADIO, 


Fixed Molded Resi 
i710; 4/2, 


tors a ale Molded Resistors 
1 & 2 watt 1/2 & 2 watt 


thread mounting, self-tapping 
threads, or solder tabs. 


The rugged construction reduces 


breakage during assembly line 
handling or from contact with care- 
lessly handled soldering irons. The 
terminals are specially treated for 


easy soldering. 


Type SO—screw mounting 


The Type FC Ferri-Cap feed- 
thru filter is a discoidal feed-thru 
capacitor in combination with fer- 
rite material to provide internal im- 
pedances effectively in series with 
both ends of the feed-thru electrode 
of the 


oOo 


> 


capacitor. The Ferri-Cap ee 
filter is not susceptible to pickup, 
and does not require physical isola- 
tion with respect to the source of 


an undesired frequency. 


Send for bulletin, today. 


(AB) Type FT—screw mounting 
Noval Y 


In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


TV & ELECTRONIC APPLICATIONS 


Ferrite Components 


Ceramic Dielectric Capacitors 
High Efficiency 


for by-pass and filtering 


ALLEN-BRADLEY 


RADIO, 


ast page 


ELECTRONIC AND TELEVISION COMPONENTS 
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DODGE SPIRAFIL CABLE 3/8 702 


omens 


with exceptional 
Community Antenna System 
characteristics 


as 


Spirafil coaxial cable was developed by cable, also make uitabl 
Phelps Dodge as a companion cable to cations in VHF, UHF and micr 
Styroflex coaxial cable. It is particularly) munications circuits 
adaptable to use in community antenna Spirafil cable is manufactured in 1000- 
systems. For this purpose, it has a number foot, continuous lengths without joints. A 
of outstanding features—no radiation, lou Habirlene (polyethylene) jacket 
lilenuation, exrc l) tfr sponse, uni 


s supplied 


corrosion when t! 


lor protection aga nst 


orm electrical de tempera cable 


le 
properties is to be installed in underground 
ai rating life ducts, under 


group of the ground. 
ni 
expectancy 


variations and unl water, or buried directly in 
Spirafil is one of that 
cables assigned the highest 


x x 


rating. 


For special bulletin describing this unique 
These special Spirafil char: coaxial cable, or inquiries about specific 
the economic: | I 


applications, write Dept. HF-1. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22,N. Y. 


gether with 


Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 


WN-5082 CELLS 
ON 5° x 5x 4° ALUMINUM PLATES 
3-PHASE BRIDGE 


40 60 
AMBIENT TEMPERATURE 


NEW WESTINGHOUSE 
HIGH-POWER 
SILICON RECTIFIER 


475 amperes d-c... 
300 volts PIV 


Highest power silicon rectifying cell commercially 
available... that’s the Westinghouse WN-5082! 


Ambient temperatures present no heat problems for 
these silicon cells—units operate in temperatures 
up to 175° C. Curve below shows forced air-cooled, 
three-phase bridge ratings. 


This diode is ideally suited for railway, elevator, are 
welder, battery charger and other industrial 
high-power applications. 

Production quantities are available immediately. 

For more information on the WN-5082, or any other 
silicon rectifier requirements, regardless of voltage 
and current, call vour nearest Westinghouse 
apparatus sales office. Or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-09004 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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D 
c 
ry 


Abrasion Resistant 
Sand Blast Nozzles. Spray Nozzles. 
“jard, homogeneous, long-lived. Suited 
to the most exacting uses. 


Non-Inductive 
Alignment Tool Blades. Non-metallic, 
for sensitive machine and instrument 
settings—other demanding applications 


Thin ... Strong 


lectron Tube Spacers as thin as .009” 
ave remarkable strength. Similar parts 
night solve other application problems 
here superior insulation is needed 


Precision Finishes 


or Ink, Metal Film and Carbon De 
osited Resistors. 


Smooth, easily coated AlSiMag Cores 


AlSiMag Alumina Ceramics 
open new fields for designers . . . 
permit designing to higher temperatures, 
higher frequencies, greater strengths. 


Designers are generally familiar with the plus values of 
AlSiMag technical ceramics for standard industry appli- 
cations. However, recent developments—particularly 
in new, high-strength, high-temperature AlSiMag 
Aluminas—have greatly enlarged their range of use- 
fulness. 

Do you need a material with such versatile character- 
istics as shown on this page? AlSimag technical ceram- 
ics have helped many designers solve problems 
may help solve yours. Send blueprint with complete 
operating details for our recommendations. 


PLANTWIDE VACATION-—First Two Weeks of July 


AMERICAN LAVA 


‘ym. 
CORPORATION QF, 4 isiion o 
CHATTANOOGA 5, TENN. 3. Minncsors 


55TH YEAR OF CERAMIC LEADERSHIP =: 


Branch offices in these cities (see your local telephone directory): Cam- 
bridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas 
Indianapolis, Ind * Los Angeles, Calif. * Newark, N. J. * Philadélphia, Pa 
St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla 
Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 
757, London, Ontario. All other export: Minnesota Mining & Manufacturing 
Company, International Division, 99 Park Ave., New York, N. Y 


Precision Tolerances 
linute, yet strong tubing of 


Alumina. Parts in inset magnified 


times (smaller one .013” OD); others 


approximate actual size 


Hard 
AlSiMag Tool Tips for cutting 
machining strongest alloy steels 


Durable 


Rollers for flattening inductance 
¢ 


a new application for AlSiMag 


Heat Resistant 
Support Rings for Heat Treating Fix- 
tures. Welding Jigs. Hold-down Jigs 
for heat applications 


Acid Resistant 


Rotary 


to most exacting specifications. 


‘D 
4(»S 


AlSiMaq 


three 


wire 


y 


Seals and Plungers. Extr 
nary wearing qualities. Surface finishes 


AMPLIFIERS & 


TRANSFORMERS 


MAGNETIC AMPLIFIERS 
Custom computer amplifiers with high stability and linearity can be 
designed having single or multiple inputs to your specific needs. Servo drives 
and relay actuators are also available. Frequency selective networks can 
be integrally designed to provide additional useful control functions. 
Proven packaging techniques insure minimum size—proven toroidal con- 
struction assures highest performance. 

Typical Temperatures..... .... - 60°C, to +150°C. 

Typical Line Frequencies.... ...... 60eps to 6000cps 


MISSILE POWER TRANSFORMERS 

Recommended for supply frequencies above 400 cps and where size per- 
formance and reliability are factors. Thin nickel alloy toroidal cores reduce 
core losses. Toroid structure cures stray field problems. 

SEALED MISSILE POWER SUPPLIES combining toroidal power trans- 
formers, toroidal filter chokes, hi temp capacitors and silicon rectifiers. 
These units offer multiple outputs and low ripple. Low stray field of 
toroidal elements obviate usual internal shielding. Mag regulation where 
required. 


LAMINATED TRANSFORMERS AND INDUCTORS 

A complete line of laminated constructed units are now available through 
CAC. Our highly qualified engineering staff, a well complimented laboratory, 
humidity controlled production facility with modern manufacturing equip- 
ment guarantees conformance with any specifications. Both power and audio 
transformers employing advanced techniques can be supplied either her- 
metically sealed or encapsulated to 150° C. ambients. Catalogs, supplied 
upon request, cover a wide range of standardized designs including omni- 
range and ILS Filters. 


PRECISION RATIO COMPUTER TRANSFORMERS 

Toroidal form of construction is ideal for designing precision ratio trans- 
formers since the turns of wire are applied to and adjusted on the core. 
Normal production procedure of zero turn accuracy, high permeability 
cores, low phase shift, and near unity coupling will yield laboratory quality 
on any production run. Advanced design and newest packaging methods 
provide optimum performance with minimum size and rugged construction. 


Catalogs on Individual Components are Available on Request. 
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L-C FILTERS 

L-C filters utilizing high Q toroidal inductors and high quality capacitor 
are the heart of these frequency selective components. Recent development 
of magnetic materials and highly stable capacitors have extended the useful 
frequency and temperature range of electrical wave filters. Use of impedance 
transformations, near unity coupling, and other applications of advanced 
network theory result in high performance units in small volume packages. 


Low pass, high pass, band pass and band stop filters can be designed cover- 

ing sub audio to over 500ke range. Line, interstage or other impedances can 
iS as be specified. Filters can be designed for direct paralleling where required. 
| PART NO. 90906 High permeability cases and the closed toroidal form assure low hum pickup. 
LO PASS — BAND PASS + Temperature stabilization on the order of 0.1% frequency can be attained 
IMPEDANCE. BP-600 IN . : eo . er <9 

through use of negative TC compensation to offset slightly positive coil 

LP-600 IN & OUT } | : « 4s - 

CASE SIZE. 3° x1" x3°H and capacitor characteristics. 


Depicted response curve is for an integrally packaged low pass—band pass 
filter employing the latest design and production procedures. This unit us« 
less chassis area and is an excellent example of subminiature coil usage, 
impedance transformations, and printed circuitry. Hermetically sealed to 
10} t t t t—t meet the military specifications. 


0 


ATTENUATION IN db 


| 
40 | 
Hv: 
0: 


0 400 600 1000 2000 3000 4000 6000 


Wd 
CC-A-C> 
LC AND 7X 
MECHANICAL 
FILTERS 


/\ -CHANIC Al FILTERS (De veloped and mfd. by Collins Radio Co.) 
The Mechanical Filter provides far better bandpass selectivity in one small 
sealed unit than a series of bulky conventional IF transformers. Excellent 
characteristics allow closer spacing of information channels, lower adjacent 
channel interference and improved signal to noise ratios. These Filters have 
been proven in thousands of military and commercial receivers, transmitter 
and microwave multiplex systems. 


Units are designed for center frequencies of 60 to 600ke and various 6db 
bandwidths from 300cps to 16ke. In general, bandwidth is limited to 10° 

of the center frequency. In many types, the 60db bandwidth is only twice the 
6db bandwidth. Filters have a frequency shift with temperature of + 
10ppm /°C. Normal insertion loss for the filters is 6 to 8db. Most types 
comply with Mil-E-5400 on shock and vibration. 


In receiver IF amplifier design the Mechanical Filter replaces one of the 
usual IF transformers and is fixed tuned. Preceding or following stages may 
be coupled with subminiature toroidal transformers using fixed tuning. 
Variable selectivity is obtained by using two or more Filters and switching 
connections. 


RELATIVE ATTENUATION IN db 


Catalogs on Individual Components are Available on Request. 
FREQUENCY kc 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


PERMASEAL 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


For applications requiring accurate resist special plastic that extends protection well 


SSC and 125C operating beyond the severe humidity resistance 
specifications of MIL-R-93A and Pro- 
posed MIL-R-9444 (USAF) 

These high-accuracy units are available 
close resistance tolerances down to 


0.1. They are carefully and properly 


FOR COMPLETE DATA 
WRITE FOR COPY 
4 a . OF SPRAGUE 4 
y re : ENGINEERING 
= & BULLETIN NO. 122A 


SPRAGUE ELECTRIC COMPANY © 233 MARSHALL ST. e NORTH ADAMS, MASS. 
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Electronic Co-Pilot VERTICAL TAKE-OFF New Fin-Tip Probe 
For U.S. Superbombers Antenna for Jets 


An electronic system providing . new type of radio 
precision control during long hours 
of approach to distant targets has 
been announced by the U. S. Air 
Force and the Sperry Gyroscope 
Company. Designed by Sperry to 
Boeing and Air Force specifications, 
the A-14 “electronic co-pilot” helps 
the pilot control a nuclear bomber 
with ease and efficiency at bet! 
minimum and maximum flight oper- 
ation ranges, or anywhere between 


+ 


iircra na 


without reg 
alrframe 


slende 


New “Vertiplane,” to be built for the Army 
by Ryan Aeronautical Co., achieves vertical 
It is designed to compensate for takeoff and landing by the deflected slip 
differing control requirements at stream principle, using retractable wing flaps 


« 


various flight speeds and altitudes, ‘ a , ee 
automatically determining how Ultrasonic Slicer re 


much or how little force should be Cuts Quartz Crystals 


imarily due 


applied to control surfaces to obtain 
the maneuver desired by the pilot Pree : 
or bombardier under varying flight ? sara padibnomanpined fae ne aus es below that of the firs 
conditions. The system, designed a eee eee settee ae ; frame resonance, all probe p 
for the Stratofortress, even takes “ nS iy ¥ ie produce patterns characte 
into account the flexibility limits of leer caartenieicatiy ete ag ets 1] ving tip probes, 
the giant 156-ft fuselage in estal ' : iii naliies pencgte nie ; , perl are du ») Wing excitation, 
lishing the degree of control re- ee ogee sages ay E —e le 1 LOS tail assembly 
quired to maneuver safely <¢ wii, pale in £ , 
curately. Sanne +40 ee eee selage predon 

An associated bombing system, Segoe aig 
utilizing target data obtained either 
optically or by radar, automatically 
feeds steering information to the 
automatic flight control system as 
the bombardier makes the necessary 
commands. These versatile systems 


\ ne rasonic slicer designe 


allow a bomber to take evasive ac- 
tion to avoid enemy aircraft and 
ground fire while on the bombing ‘ 
run, and still achieve precision sawehllcea \ ane oh aloe More News on page 18 
bombing. One eee . »— 


Du Mont Enters 
Portable TV Field 


Allen B. Du Mont Laboratories 
will produce 14-inch and 17-inch 
portable TV receivers in addition 
to the five new AM radios and three 
new hi-fi units’ previously 
nounced. The new TV 
will be available by fall 

Du Mont distributor 
portunity e the new sets 


the regional meetings during June 
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TELE-TIPS 


(Continued from page 6) 


SELLING LP records by demon- 
strating them on $14.95 squawk 
boxes has always seemed a little 
incongruous to us. Now Gray Re- 
search & Development Co. is doing 
something about it. They are 
making available a complete hi-fi 
system—a Gray Viscous Damped 
Tone Arm, turntable, amplifier, 
pre-amp and speaker—to record 
dealers on a liberal, long term 
rental purchase plan. 


NEW SOLDER being introduced 
in England by Multicore contains 
a small percentage of copper 
which is said to eliminate the 
need for re-surfacing and trim- 


ming soldering irons, and to in- 


Your ENGINEERING career ““"O"" PE 


: NEW GIMMICK in tube merchan- 
can begin when dising by Westinghouse. Their 


new “Ten Top Tubes” package 

you move to MOTOROLA! __ motains 5 each of the most com: 
e 5: 

monly used tubes, or total of 50 


tubes in all. Price remains the 
same but a bonus $2.95 thermal 


Maybe you've been an engineer for 2 or 20 years, but feel you've got 


just a Job, not a career. If y yearn for a larger, more important 


picnic bag is thrown in free. The 
pack has a double handle built in 
that makes it convenient for ser- 
vicemen to carry on their calls. 
Design was motivated by the 


challenge and all the benefit tnat go witn 
professional respe and accomplishment — you 
career for yourself at Motorola TODAY. Your future i 

join the move to Motorola. If y 
ELECTRICAL ENGINEER, MECHANICAL ENGINEER, PHYSICIST, PHYSICAL : 
Canenat or utARciet (Senior oc Junior love + Mipsesihe thought that with so many new 


company with a tuture 


oO eVe ‘wonta 
today. ~~ _ types of tubes being introduced in 
new sets, the servicemen might 
CHICAGO, ILL. IW rit. B. Wr t for enging positions in welcome an auxiliary tube caddy 
bbe 7 eRicieter asa cisco shape aspera ote M y equipment, Telev that would take care of most com- 
_ oe aus monly used tubes, leaving their 
PHOENIX, 


ARIZ. Rese : 
a main caddy to store lower volume 


ng 


and Tran tas te: a ts ' os a alae types. (Which could turn out to 
PHOENIX, ARIZ. Transistor Laboratory a icici tae icles er be very shrewd thinking.) 
RIVERSIDE, CAL. Write t fozial, § hicttann Pa is toa a COLOR TV is making strange bed- 
eiakdabek teohenesn aaa : i ‘ = Pe pe Raney Le ee ee fellows. RCA Victor and Cluett 


‘ iipme 
july 


Peabody and Co., manufacturers 

of Arrow shirts, will be collab- 

write today for personal interview oraters on a big Fall advertising 
campaign. The theme will be “The 

Look of Compatible Color,” with 

Cluett Peabody featuring their 

MO ? OROLA li f dress shirts and casual 
rear and RCA Victor their new 

f color TV receivers. 
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..a new concept inr 


venta 
Provid 


nent 
hnanen 


MEMOTRON 


ay 
wee 


= 
: 
— 


rf IHE HUGHES 


ELECTRON ruse, 


HUGHES PRODUCTS 


Los Angeles 45, California 
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As We Go To Press... . (Continued) 


Russian Conference ATMOSPHERE TESTING 


Hears U.S. Scientists 

Dr. Charles P. Bean, of the GE 
Research Laboratory, presented a 
paper on Domain Walls at an inter- 
national conference on magnetism 
ponsored by the U.S.S.R. Academ: 
of Sciences. Dr. Bean, a member of 
the American Physical Society, has 
been successful in developing nev 


Tiny Vidicon 
Aids Flight Tests 

A miniature TV camera, only 5 in. 
long, is being employed by Lockheed 
Aircraft Corp. in flight testing the 
new Electra propjet airliner. The 
result of two years of development 
work the new camera has already 
shown great versatility and useful- 
ness. 

Smaller than a flashlight, the 
micro-miniature camera with 8 mm 
lens attached measures only 1%4 x 


methods of measuring the thickness ee 4 : Phe 2 x 5 in. and weighs only 1% Ib. 
of “domain walls” which separat: 13 The tiny camera was designed for 
areas of differing magnetizatior aerial televising, attached to flying 
within a piece of metal. Furthei s ore ; test planes, as well as in labora- 
measurements have been made ot , , - , tories on the ground. With it re- 
Airborne instruments check ‘ducting’ 


+} > Yr r ‘ oie > writ the 
the energy associated with the 
B: a effects at Ft. Huachuca, Arizona 


hrinking and expansion of 
walls. 


Inertial Guidance 


System for Missiles 
AC Spark Plug Div. of General 
Motors has been awarded a contract 


Other American scientists pi 
ipating in the conference were 
Richard M. Bozorth, physicis 
Bell Telephone Laboratories, 
Professor Arthur F. Kip, me : 

: o develop an inertial guidance sys- 
of the University of Calif : pt ' 

; , em of advanced design for the Ain 
physics department. . : 

. I Force. Requirements are that it 

must accurately guide a missile t 


TV Drone Aids the target without aid from radar, 
Army Reconnaissance oy ee SS eee 


Live TV shots can be mace 


reference. Once the correct latitude 
and longitude of the launching and 
trategic territory by using target points have been set into the 
ontrolled drone planes equip} missile guidance system, the missile 
with TV transmitters and auto- s on its own. Since the guidance 
lots modified for remote control system uses no radar or radio in- 

’ : : : Camera is mounted outside aircraft 

means of on-off type radio sig formation it is not susceptible to 


A 250-pound ground station enemy jamming. As it uses no sta 


. ; os search and flight test engineers are 
with radio links for commanding reference, the missile can be . 


the dron complete the svsten aunched «i: or night able ~ observe operations which 

would be impossible to see without 
it. The camera can see into inacces- 
sible areas. It can give a close-up 
view of tests a man could not watch 
safely. Conditioned to operate in 
temperatures up to 185° F, it has 
been ruggedized to withstand severe 
forces. 


New Penna. Plant 
Opening of a new, $4,000,000 

plant in North Wales, Pa., has been 

announced by Leeds and Northrup 


Drone flashes pic 
tures of terrain to 
jeep-mounted TV . ; , 
receiver Co., manufacturers of automatic 
controls and instruments. The six- 
acre, completely air conditioned 
building will be devoted to the man- 
ufacture of industrial recorders and 
controllers, combustion controls, and 

load-frequency controls. 


More News on page 20 
» > 
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Lightning burns ~ 
out WKRS 


Complete Collins Station arrives in 15 hours 


Watrre F. Kean 
MEULTING RADIO ENGINEERS 
a VERSIDE Now $100,000 
A nearby 
it an hour 
oon as station management were notified 
esume transmission 


the debris as carpe 


ebuild the statior 


Collins Radio Sends Equipment 
d Coll ns 


By 10:00 


loaded on ¢ 


e WKRS 


th ' t 
iney i 


: a ie 5. eT es ; Station Resumes Transmission at 8:04 a.m. 
our own wiring error : ‘ 


ae - e ( rked t f night {1 8:04 a.m... WKRS 
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As We Go To Press 


NAVY SUPPLY COMPUTER 


j Ma RAdm F. L. Hetter and RAdm R. J. Arnold 
mye \ x J check Navy's new IBM “702” computer newly 
‘ ad STYLE 4700FA installed at Navy Supply Office, Phila 
8, ——. 
—~, 


— ® 
STYLE 370FE —— styLe 2824 —v New Printed Circuit 
STYLE 4700CH 


“i Assembler 
r An improved machine which can 
SZ me WORLD S BEST produce completely assembled and 
soldered printed circuit television 
HIGH FREQUENCY CAPACITORS ss ae ety sinacablaie a 50 to 
100 component parts each at the 
rate of 360 units per hour has been 
announced by Equip-a-Matic Corp. 
of Riverside, Ill. 


The ERIE BUTTON SILVER-MICA* capacitor is composed 
of a stack of silvered mica sheets encased in a silver plated 
brass housing with the high potential terminal connected 
through the center of the stack. This compact design permits 
current to fan out in a 360° pattern from the center terminal. The machine is equipped with 
ERIE uses short-heavy terminals resulting in minimum circuit multiple parts inserters that auto- 
inductance. These design features make ERIE BUTTON matically place all of each variety 
SILVER-MICA capacitors the best for VHF and UHF ap- of 
plications. They are available in capacity ranges from 15 MMF 
thru 8,100 MMF, in a variety of styles and sizes, and have 
many mounting arrangements. ae a i lle a. ee 
Standard ERIE BUTTON-MICAS exceed the require- ee 
eae ae , 1 Mm mensions are only that which the 
ments of characteristics W and X Mil C-10950-A. 


part in single stations of the 
machine, requiring no crimping and 
no flux application. Inserters are 


inserted part occupies on the panel, 
thus providing simultaneous lead 
ERIE BUTTON CERAMICONS ERIE HI-RELIABILITY forming and placement of 50 or 

BUTTON” MICA‘ more parts in one stroke of the in- 


f . serter head. Parts placed at each 
CAPACITORS on : 
STYLE STYLE succeeding station are guided down 
3854 re 3899 , £ 


*ERIE BUTTON Capacitors c ade der U. S. Pat 2,348,693 


in the spaces between those compo- 


) Op nents already in place using only as 
F much of the space as the part re- 


Also avaliable at ERIE are the 7 J quires on the panel. 
BUTTON CERAMICONS which 7 

have the same mounting and ter The wide acceptance of ERIE . — 
minal arrangements as the Silver HR” Hi Reliability Disc and Tu- one station to another takes but 
Mica capacitor. These units have bular Ceramicons prompted ERIE 1.61 seconds, yet acceleration is 
a ceramic dielectric rather than to develop a line of Hi-Reliability 
the stacked sheets of silvered mica Button Mica Capacitors. Erie En- . 
and may be used in applications gineers are available to work with on the panel surface are not tipped. 
where extreme temperature stabil- you on any specific Hi-Reliability 
ity is not essential program 


The movement of the pallet from 


controlled so parts merely resting 


An automatic soldering method is 
incorporated which is said to offer 
many advantages over dip-soldering 
techniques. 


Write for Bulletin 318-1, for descriptions and specifications. 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
Main Offices and Factories: ERIE, PA. 
Manufacturing Subsidiaries 


HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND * TRENTON, ONTARIO More News on page 22 
» > 
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LINCOLN LABORATORY 


50kw UHF SCATTER 


INSTALLATION USES 


eee 


a 


EIMAC KLYSTRONS 


Lincoln Laboratory uses Eimac klystrons 
again in its 50kw experimental 
tropospheric scatter installation at 
Round Hill. As a pioneer in this 
revolutionary new communication 
concept, Lincoln Laboratory, of the 
Massachusetts Institute of Technology, 
has been instrumental in developments 
leading to reliable military and 


commercial scatter networks. 


Engineers responsible for advancing 
the art of tropospheric scatter set forth 
exacting requirements. Eimac klystrons 
have met these requirements through 
each stage of the evolution 


of high power. 


EITEL-MCCULLOUGH, INC. 
S A WN Go RFR GO N © Cc A Lk t Ff O R NT & 
The World's Largest Manutacturer of Transmitting Tubes 
THE POWER 
-~FOR FORWARD-SCATTER 
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As We GoTo Press 


(Continued) 


FM Carrier System 
Speeds Production 


Methods engineers at the 5S! 
field Steel plant in Kansas City, Me 
have speeded production and 
eased safety by installation of 
M carrier communications syste! 

een crane-cab and floor work 

This system permits men 
pulpit station of the blooming 
ll to communicate directly 
arly with crane operators, 
ting the confusion of hand 
ils and whistles from ingot han 
lling processes where timing 
tal. An extension of this wirele 
ommunication system allows 
nen to hear all communication 
keeping in touch with oper: 
all times. 
Mine Safety, 
Appliances Co., makers of the sys 


as chosen by 


tem, for its freedom from transm 
ion noise and outside interferenc: 
used O! 


without 


Present equipment can be 
n different 
x interference, and ranges up t 


frequencies 


one mile are practical. 


New Missile Plant 
Lockheed Aircraft Corp. has 
run construction of a new Missile 

plant at Sunnyvale, Ca 
rnia. The new 260,000 sq. ft 
lant, together with previously an 
ikounced expansion of facilities, wil 
lv triple division space 
Scientists of the Missile System 
division are engaged in advanced 
research and development. Includ 
ing studies in nuclear physics, hig! 


altitude research, uitrasonic ae 


| 


id heat problems 


Admiral Buys Raytheon 
TV & Radio Plants 


} 


\dmiral Corp. has acquired the 
['V and radio mfg. division of Ra 
theon Mfg. Co., located in Chicag 
will be operated 

Belmont division of Adn 
IF. Argento, 
president and manager 
nd radio operations, wil 


liral’s Belmont div. in 


July 10-12: 


Coming Events 


A listing of meetings, conferences, shows, etc., occurring during 
the period July through October, 1956 that are of 
special interest to electronic engineers 


Packaging 
and Materials Handling Show, 
PanPacific Auditorium, Los An- 


Western 


Aug. 20-21: The National Tele- 
metering Conference, sponsored 
jointly by the IRE, the AIEE, 
the IAS, and the ISA, in Los 
Angeles, Calif. 


Aug. 20-24: Conference on Scien- 
tific and Technical Writing, by 
the Institute for Cooperative Re 
search of the University of 
Penn., Philadelphia, Pa. 


Aug. 21-24: WESCON Show, Pan 
Pacific Auditorium, Los Ange- 
les, Calif. 


Aug. 22-Sept. 1: 23rd Annual 
(British) National Radio Show, 
sponsored by the Radio and 
Electronic Component Manufac- 
t Federation, at Earls 
Court, London, England. 


rers 


Aug. 24-26: Seventeenth Annual 
Summer Seminar Emporium 
Section of the IRE, at 


um, Pa 


Empor 


Sept. 11-12: Second RETMA Con- 
ference on Reliable Electrical 
Connections, at Audi- 
torium, University 


Philadelphia, Pa. 


Irvine 


Sept. 12-14: Third National Con- 
ference on Tube Techniques, 
sponsored by the Working Group 
on Tube Techniques of the Ad- 

isory Group on Electron Tubes; 
n New York, N. Y. 


Sept. 17-21: Symposium on radia- 
tion effects on materials, spon- 
sored jointly by The Atomic In- 

istrial Forum and ASTM; at 
Area National 


Sept. 17-21: 11th Annual Instru- 
ment-Automation Conference 
and Exhibit, sponsored by the 
ISA, at the New York Coliseum, 
New York, N. Y. 
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Oct. 1-3: 12th Annual Conference 
of the NEC; at the Hotel Sher- 
man, Chicago, Ill. 


Oct. 8-9: Second National Sym- 
posium on Aeronautical Com- 
munications, sponsored by the 
IRE Prof. Gp. on Communica- 
tions Systems; at the Hotel 
Utica, Utica, N. Y. 


Com- 
sponsored 


Oct. 9-10: Conference on 
puter Applications, 
by Armour Research Founda- 
tion of Illinois Institute of 
Technology, Chicago, Ill. 


Oct. 15-17: Radio Fall Meeting, 
sponsored jointly by the IRE and 
RETMA, at the Hotel Syracuse, 
Syracuse, N. Y. 


Oct. 16-18: Conference on Mag- 
netism and Magnetic Materials, 
sponsored by the Magnetics 
Subcommittee of the Basic Sci- 
ence Committee of AIEE, at the 
Hotel Statler, Boston, Mass. 


Oct. 25-26: Annual Display of Air- 
craft Electrical Equipment, by 
the Aircraft Electrical Society, 
at PanPacific Auditorium, Los 
Angeles, Calif. 

Oct. 29-30: Third Annual East 
Coast Conference on Aeronauti- 
eal and Navigational Electron- 
ics, sponsored jointly by the 
Baltimore Section of IRE and 
the IRE Prof. Gp. on Aeronauti- 
cal and Navigational Electron- 
ics; at the Fifth Regiment Ar- 

mory, Baltimore, Md. 


Oct. 31-Nov. 2: 20th Anniversary 
National Time and Motion Study 
and Management Clinic, spon- 
sored by the IMS, at the Sher- 
man Hotel, Chicago, II] 


Abbreviations : 
ASTE: American Society of Too] Er 
ASTM: American Society for Testi: 
AIEE: Ameri 


neers 


"an Institute « 


IAS: Inst. of Aeronautical Sciences 

IMS: Industrial Management Societ 

IRE: Institute of Radio Enginee 

ISA: Instrument Society of America 

NEC: National Electronics Conf ‘ 

RETMA: Radio-Electronics-TV Manufacture 
Assoc 


RTCA Radio Technica Comn 
A naut 


WESCON: Western Elect 
ventior 
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The Most Complete Transformer Line in the World)...FROM STOCK 


A quarter century of specialized experience and original research has gone 
into the development of UTC catalog items. Covering the range from tenth 
ounce units to others weighing hundreds of pounds, UTC stock items are avail- 
able for virtually every application in the electronics field. Each of these items 
carries a plus value .. . UTC RELIABILITY, highest in the field. 


Write for your Copy 
PERMALLOY DUST TOROIDS VARIABLE INDUCTORS of Catalog ‘56 


< 2D 
ee g 


LOW PASS, HIGH PASS F 
LOW FREQUENCY INDUCTORS and BAND PASS HERMETIC HERMETIC AUDIO COMPONENTS 
and INDUCTANCE DECADES FILTERS... HERMETIC wer, Plate, Filament Transformers an for Every Applicat 


f 


of 
Q@ ~~ 


SUB and 
DOTS SUB-SUB OUNCER 
PULSE Transistor Transformers TRANSFORMERS 
MAGNETIC AMPLIFIERS... HERMETIC TRANSFORMERS t Size-Highest Power Audio Miniatur 


— <i <i> <> 


OUNCER and PLUG -IN UNITS 


LINEAR STANDARD SERIES HIPERMALLOY and ULTRA COMPACT COMMERCIAL GRADE AUDIO and POWER COMPONENTS 


Tops in Fidelity F 


oe YS em Til 


REPLACEMENT TYPES 


rites 


Lig 


4, 


SPECIAL SERIES... Aud 


eo” 


PHOTOFLASH TRANSFORMERS 
VOLTAGE ADJUSTERS ... STEPDOWN 
and ISOLATION TRANSFORMERS MIKE-CABLE TRANSFORMERS EQUALIZERS 


UNITED TRANSFORMER COMPANY 


150 Varick Street, New York 13, N. Y. ® EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y., CABLES: “ARLAB” 


RCA INTRODUCES A COMPLETELY 
“FAMILY” OF AUDI 


A model to “fit” every station requirement. 


ALL HAVE “BUILT-IN” POWER SUPPLIES, —— ermine shige vant positive control and 
MONITORING AMPLIFIERS AND SPEAKER RELAYS are color coded tor “function identity. 


Here is a “family” of three consolettes that give you the EASE OF MAINTENANCE 


widest choice of facilities ever offered. All have printed- 
wiring amplifiers in modular construction, providing the Routine maintenance time is reduced by the quick accessi- 


utmost in circuit uniformity and performance. Each model bility of all components . . . easy-to-clean mixer pads, 

has its own “‘built-in’”’ power supply (the BC-6A has two). simple-to-adjust leaf-spring contacts on key and push- 

Each has built-in monitoring amplifiers and speaker relays. button switches. This is achieved by a snap-off top cover 
and a tilt-forward front panel, in addition to strategic 
placement of components. 


INSTALLATION IS QUICK, EASY...INEXPENSIVE 
The “self-contained” feature of all three models makes RCA MATCHED STYLING PERMITS EXPANDABILITY 


them easy to install. There is no need for costly external Styled with 30-degree sloping panels which match previ- 


S ee . ” < | : . ‘te . . . 
wiring and “hunting” for a place to mount such items as ous equipments such as the BC-2B consolette, BCM-1A 


power supplies, monitoring amplifiers and speaker relays. mixer, and compatible among themselves, a wide range of 
Phe reduction of external wiring minimizes the chance of augmented facilities is possible. Paired BC-5As provide 


stray hum pick-up greatly improving system performance. dual channel operation and extended facilities. Addition 
of the BCM-1A mixer to any of these consolettes is simple 


and provides added microphone inputs. 


CONVENIENT OPERATION 
The low height of each consolette affords maximum studio THEY WORK WELL INTO CUSTOM ARRANGEMENTS 


visibility ... no stretching to observe cues. Relaxed wrist 
comfort is provided by mixer controls on the right slant... Simple functional design and “engineered” compactness 
at the right position above the desk top. RCA-developed makes any number of custom installation arrangements 
possible. A custom “‘U” arrangement of two BC-5As flank- 
ing a BCM-1A mixer is possible. The 30-degree front 
panels match the slope of video control equipment making 
them suitable for use in television studio custom applica- 


tions as well as in radio. 


Ask your RCA Broadcast Sales Representative 


for detailed information 
Tilt-forward front panel 


permits quick accessibility to mixer 
pads and spring contacts; makes 


maintenance easy. 


RADIC CORPORATION of AMERICA 


BROADCAST AND TELEVISION EQUIPMENT CAMDEN, N. J. 


NEW 


—CONSOLETTES 


BC-5A NINE INPUTS 


—facilities for 4 microphones, 2 turntables, 2 remote 
lines, 1 network or tape. 4 mixer positions. Built-in 
power supply. Easily expanded for dual channel use 


by “‘pairing.’’ Block building lends “custom touch” $8 75* 
when paired with existing BC-2B’s 


—facilities for 6 microphones, 2 turntables, 2 remote 
lines, 1 network, 2 utility inputs which may be used for addi- 
tional turntables, tape, or as required. Eight mixer positions. Bui/t-in power supply. 


Easily expanded for dual channel use by pairing with BC-5A. Convenient script rack. $109 5* 


BC-6A TWENTY-TWO INPUTS 

—facilities for 10 microphones, 2 turntables, 2 tape, 2 film, 5 remote 

lines, 1 network. Dual or single channel operation with “split-mixer” faders. Master 

fader controls both channels simultaneously. Ideal for binaural broadcasting. Nine mixer positions. Two 
built-in power supplies (one for each channel) for greater reliability. Two monitoring channels, one for pro- 


gram monitoring and talkback, one for cueing and feeding background to studios. Convenient script rack $] 7 5 O* 


*Less Tuhbes— Prices subject to change without notice 


RELIABILITY! 
Exciusive Patchover—prevents serious loss of air time; elim- 
nates need for ful! transmitter lineup solely for standby. 
Spare rectifier tube with heated filament in readiness to 
perate needed 
onger-life AX-9904R Amperex final amplifier tubes 


individ P + 
ndividual Dias regulator 


TV power boost in mind? 


get ahead with 9°15 amplifiers! 


. ACE! 

LOWER INITIAL INVESTMENT! FITS THE SP 

@ Self-contained, compact construction—no 
external blowers, power supplies, pumps 
or transformers-—takes less floor space 
Piace units in straight line, ‘U,’’ ‘“‘L’’ or 
split arrangement! 
Fits into standard elevStors and thru 
doorways! 


EASIER OPERATION! 
@ Only S-E equipment has 
/ full-length, tempered 
‘ glass doors—permits vis- 
ual inspection of tubes 

at all times. 


® Components of high- 
. 


@ Add-A-Unit design affords low-cost power 
boost thr h addition of S-E amplifiers 

© No need pose of or replace existing 
transmitters, in whole or part 


@ Engineered for color—meets FCC specs 


est quality; readily ac- 
cessible. 


All tuning made at front 
of equipment. 


When you investigate equipment, be sure it measures up to 
practical, as well as technical standards. For example, you have 
a right to demand . . . and expect lower initial cost, greater 
operating economy, complete reliability, easier maintenance, and 
adaptability to small space requirements . . . when you boost power 
with Standard Electronics TV Amplifiers. With exclusive 
Patchover, Add-A-Unit design and self-contained construction .. . 
S-E equipment alone meets all these requirements! Put your thoughts into 
action now . . . send for new free bulletin showing how you can boost 
power the more dependable, more economical way . . . with S-E! 


standard electronics corporation 


A SUBSIDIARY OF DYNAMICS CORPORATION OF AMERICA, INC. 


Jana 


285-289 EMMETT STREET & } NEWARK 5, NEW JERSEY 
eCTRONS 


AMPLIFIER = HIG BAND ECONOM 
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Can You Use a Glass 
Adjusting Screw 
about this 

Size? 


feb 


a t | if a. 
ad 


If you make a relay, switch, thermostat or any component in which a 
metal part is adjusted by an insulated screw, please read on. 


As pioneers in the field of glass-to-steel hermetic terminals, Fusite has 


come to grips with many problems involving the interfusion of glass with 
metal. 


While we can only guess at the potential market for our tiny new product, 
we offer every assurance as to its complete practicality. 


These screws, now available in standard threads one through six, have a 


tip of high density glass actually fused to the metal (not cemented or 
pressed in). 


This promises perfect performance in the face of changing temperatures, 
humidity, friction, and corrosive chemicals. 


We will be happy to send you samples 
without obligation. 


Write Fusite Dept 


A A LP | 
} 
— 5S 
IAN AA 
VVWVV WN 


PROTECT PRODUCT 
PERFORMANCE 


6028 FERNVIEW AVENUE, CINCINNATI 13, OHIO P 
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SELF ALIGNING SHAFT— 
linear motion 
potentiometers 


BOU RNS Closed-Circuit and 
7 Industrial Television 
ae om By Edward M. Noll. Publish 

M O Fifth Ave 


— highly reliable 
despite misalignment 
of actuating member 


Closed-circuit TV, whose operation 
this book explains, is simpler and less 
expensive than broadcast TV, since 
it consists basically of a camera, a 
power supply, a pulse generator, and 
a viewer. A relatively simple camera 
Here is a far-reaching advance in linear —camera tube, video-signal amplifi- 

ers, and camera-tube deflection stages 
motion design. This unit allows for misalign- rn 

can be used. The power supply and 

ment between the instrument and actuator A 
pulse-generator provide the necessary 
eliminating shaft side loads. With no align- operating voltages and form the vari- 
ment needed, the unit is mounted and ous pulses needed in a TV system. 
installed quickly...is easily designed into The viewer may be either a standard 
a system receiver (if the scanning rate is 

To insure low noise characteristics under proper) or specially made. 
extreme vibration; the ALIGN-O-POT wiper The purpose of this book is to pre- 
assembly is supported throughout its entire sent information about closed-circuit 
travel by parallel guide rods. This provides TV systems available and to suggest 
continuous support directly at the point of some of the ways in which such sys- 
contact multiple contacts are used to tems can serve modern needs. The 
further increase the reliability first chapter describes operations and 


The ALIGN-O-POT has a stainless steel case services that are already being per- 
and a flexible cable with plug connector. formed by closed-circuit systems and 
Standard travels are available from ¥%” to illustrates many practical examples. 


61". Other travels can be provided up The remainder of the book stresses 


9 to 36”. The ALIGN-O-POT is fully the technical phases: systems, types 
“ of cameras and viewers, circuits and 

tooled and in production. : 
E techniques, and installation and ser- 
vice. The final chapter presents suffi- 
cient details for the construction of a 


dhe perlormenne f ; small, inexpensive TV camera. Illus- 
en p \ trations are given throughout the 


under environmental | book of commercial systems which 
’ extremes \ have been developed by different elec 
tronic manufacturers. 


The LINIOMETER has a bushing-supported shaft and 
the same highly reliable internal construction as 
the ALIGN-O-POT—for use where the self-alig 
> is not applicable. Small cross-section so 

sorieadl sammie cadicaedione ane sited feg \ 7 his book 1S concerned with the de 
tures of these units. Available in standard trave \ veloping of aircraft designs into pro- 
from Y2" to 6% \ duction in industrial plants. It begins 
\ with the master plaster pattern which 

is a full size model of parts of the 
airplane and takes the reader into the 
foundry where the dies to form the 
metals are made. These dies are fol 
lowed right through the shop until 
Bourns offers a wide selection of standard instruments for any need they meet the blanks which have been 
from } travels —a t for maximum reliability and optimum cut to suit the various forming ma 
Bourn work with you on special requirements 


Aircraft Production Methods 
By B Ashman f k 19 


the complete line of linear motion potentiometers 


chines. The reader stands behind the 
Write for technical literature operator of a drop hammer as a na- 
celle section is hammered out, watches 
the stretch press, and sees the largest 
brakes and presses in the country 
turning sheetmetal stock into aircraft 
parts 
OQURNS LABORATORIES Some of the most advanced method 
General Offices: 6135 Magnolia Avenue of heat treatment harden these parts 
Riverside, California and he learns how the surfaces of the 
Plants: Riverside, California—Ames, lowa (Cont 


ontinued on page 30) 
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NEW 
MALLORY 
VIBRAPACKS 


\ HENEVER you need a power supply for battery- 
operated electronic equipment... mobile transmitters 
and receivers, PA amplifiers, direction finders or similar 
apparatus... 


performance and economy in Mallory Vibrapacks. 


\ completely new series of these vibrator power sup- 
plies, incorporating improved features of design, is now 
available for electronic designers. 


FLEXIBILITY. Vibrapacks come in a variety of ratings, 
capable of delivering up to 60 watts of DC power at 
300 to 400 volts. Each model is adaptable to a broad 
range of applications. 


HIGH EFFICIENCY. Circuits are designed to give mini- 
mum battery drain... 


maximum power conversion, 
All components are matched for peak pt rlormance. 


Parts distributors in all major cities stock Mallory 


standard components for your conventence, 


Serving Industry with These Products 
Electromechanical 
Electrochemical 


Capacitors © Rectifiers © Mercury 


Metallurgical— Contacts ® Special Metals and Ceramics ® Welding Materials 
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vou will find the right combination of 


Resistors ® Switches ® Television Tuners ® Vibrators 


Batteries 


solve your power 
problems in 
mobile equipment 


PROVED DEPENDABILITY. Built of 


Mallory components, Vibrapacks have earned a reputa- 


precision-made 


tion for reliable service in thousands of applications, 


under the most severe conditions of use. 


ECONOMY. First cost is low. You gain the economies 
of Mallory standardized designs and efficient: produc- 
tion. Maintenance costs are practically zero. 


Cheek through the specifications for the eight standard 
Vibrapack models when you begin your next mobile 
equipment design. You will probably find the exact 
power supply you need. And uo vou need a special ty pe, 
Mallory will be glad to design and produce it for you in 
Write for our latest 
Technical Bulletin for complete data. 


quantity to your requirements. 


Expect more...Get more from 


~ | bie 


ALLORY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


For product information, use inquiry card on last page, 


Quick Service 
~~ 
For West Coast yw. 
Customers... \¢ 


Manufacturing facilities set up on the 
West Coast give rectifier users quick 
service on both special and standard 
designs. Standard UNION selenium 
rectifier cells, pencil type, range in size 
from 14” to 4” diameter, rated from 
2.5 to 40.0 milliamperes per cell, and 
stack type, 1” x 1” to 5” x 6”, rated from 
.180 to 10.0 amperes per cell on a single 
phase, full-wave bridge basis. Special 
combinations can be made to fit practi- 
cally any current and voltage conver- 
sion requirements in various housings 
or special shapes. Ask for Bulletin 1007. 


A wide variety of UNION Ac-Dc Mini- 
ature Relays, with all the standard 
mountings, are stocked for immediate 
shipment. Contacts are gold alloy or 
palladium. Coil resistances up to 10,000 
ohms. Vibration resistance up to 2,000 
cycles at 30 G’s and shock in excess of 
50 G’s. Ask for bulletin 1010. 


If you need a special design of selenium 
rectifier to fit your application,or minia- 
ture relays from stock, just pick up your 
telephone and call the UNION repre- 
sentative— 


Carl E. Holmes Company 
107 North Avenue 64 

Los Angeles 42, California 
Telephone: Clinton 6-2255 


Years ie 


OF EQUIPMENT AND SYSTEMS ENGINEERING .... 


(Continued from page 28) 


parts are prepared to withstand the 
elements. Various methods of final 
assembly are discussed and 20 differ- 
ent photographs in this chapter take 
the reader within touching distance 
of half a dozen different models of 
airplanes from midget bombers to 
giant transports. 


Transistors | 


fe 1956 by 


Within RCA, there has been such 
extensive research and development 
work on transistors, semiconductors, 
and their applications that scientific 
and engineering reports have accu- 
mulated in an unprecedented manner. 
Only a part of this work has ap- 
peared in the literature 

This volume contains 31 papers 
(496 pages) which have not appeared 
elsewhere ard 10 papers which have 
appeared in various periodicals. In 
addition, abstracts of 46 other RCA 
papers on the subject of transistors 
are given. Semiconductor diodes, as 
well as transistors, are encompassed 
by the word “transistor.” 

The book is arranged in 6 sections: 
General; Materials and Techniques; 
Devices; Fluctuation Noise; Test and 
Measurement Equipment; and Appli- 
cations. 

Typical papers cover the subjects 
of: fabrication by the melt-quench 
process; thermal conversion in ger- 
manium; junction power transistors; 
the drift transistor; noise factor; 
measuring equipment; audio ampli- 
fiers; oscillators; and counters. 


Books Received 
1955 Book of ASTM Standards, 
Part 6—Electrical Insulation, 
Electronic Materials, Plastics, 


and Rubber. 


Pi yb 


Materials for electron tubes, for- 
merly found in Part 2, have been 
added to this Part which includes 300 
standards, 148 of which are new or 
have been revised since 1952. 


Government-Industry Cooperation 
in Standardization 


Published 1956 by the Amer 


UNION SWITCH & SIGNAL 
OIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
PITTSBURGH 18, PENNSYLVANIA 
VISIT OUR EXHIBIT AT THE WESCON SHOW, AUG. 21-24 BOOTHS 101-102 
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| Pulse Generator 
~ Time-Delay Generator 
Sweep Generator 


The Most Complete 
Time-Domain Measuring 
Instrument Ever Offered! 


paratus and generator 


calibrated and accurate to 1% 
Available at the instrument’s 
various binding posts are: 


A direct-trigger pulse ( or 


synchronizing 
pulse) timed by the 


input signal 


A delayed synchronizing pulse accurately 
adjustable in time by the delay genera 
tor — to perform time selection, built 
in coincidence circuitry permits timing 
of the delayed synchronizing pulse to 
be controlled by externally generated 


SS 


The new G-R Type 1391-A Pulse, Sweep and Time Delay Generator is both a measuring ap- 
a high-performance instrument of extreme versatility. 

This equipment generates pulses with a wider range of pulse durations and over a greater 
range of repetition rates than has been previously available in a general-purpose tool of this kind. 
Rise and fall times average 25 milli-microseconds for all pulses, and gates and pulses available 
at the output are highly stable and exhibit extremely small time jitter. Timing scales are linearily 


complete with Power Supply . . . $1745. 
Pulse Timing 
A switch and binding posts are 
included... 


pulses fed into the instrument 


A push-pull sawtooth voltage of sufficient 7 rt 
amplitude to be appiled to the deflec 
tion plates of any oscilloscope for ex 


® to make available to the the 


usel 


, % accurately timed pulses (not 


aming the generator's output pulses, 


* shown on diagram) which start 


or for use in driving auxiliary equip 
ment 


A push-pull gating pulse havir 
duration as the 


ig the same 


and stop the main pulse. 


to permit the user to start and 


of output impedances. 


Input System: 
A iat 


epts sine sare wave of 0.5v, p-toer From cathode follower sitive 
i pulses of 10v, p-to-p, from external urce volts, 1 wsec duration 
to form a direct-tr € e 
Sweep Circuit: 

Direct Synchronizing Pulse: Range — 3, ¢ e usec to J 
Sian: cadknie teloael naaiinn. ani 1 120,000 psec in five decade rang 
volts in amplitude, 1 wsec duratior Accuracy — + 

: ‘ Linearity — Better than 1% 

Main Delay Circuit: Sweep Repetition Rate — 0 to 25 

Range — | usec to 1.1 se 


Sweep Duty-Ratio Effects — Sweer 
t ip to 50% cause 1 I 


n shortest ranges 
Output — Catt 
hase 

ep Gate — Cathode f 


Circuits: 


Absolute Accuracy — ncremental Ac atios 

curacy (1% -+ .05 psec) error in slope 

Resolution — | in 88&( n longer ranges 

Stable — a t hur d line transients Push-Pull Sweep 

to better than one part in 1 00 at all time lower, 135v each ¢ 

delays Push-Pull Swe 

Duty Ratio Effects—Less thar error at 40v each phase 

90% duty-rati 

: Push-Pull Pulse 
Delay Repetition Rate — 0 to 400 k 
wii Pulse Duration Range — 
5.0, and 0.05 to It > 

Coincidence Circuit 12 | : 

Coincidence Gate Duration—3 to 1000 use wee 

Coincidence Amplifier — may be triggered 100,¢ 

by either positive or negative pulses in ir 

5-100 volt range 1.1 se 


Delayed Synchronizing Pulse 


sweep co ee — “. stop the main pulse with timing 
Positive or negative pulses with excellent a pulses generated external to the in- 
shape characteristics, continuously 4 ‘ . : 

adjustable in duration, amplitude, and strument; under such operation 
delay with respect to (a) the input he , ulse repe ) > 
tamay aad dis Wan Suan. O6 we ental the maximum pulse repetition rate 


can be extended to several Mc. 


Pulse Duration Accuracy — +(1% + .05 Output impedances: 

usec) when sweep is calibrated with 5 2 94 150, 600 ohms +5% — inter 

vernier’ knob mediate values obtainable u 9 external 

Pulse Repetition Rate—0 to 250 kc; can be resistors 

pulsed at 2 to 3 Mc with aid of suitable sur 

plementary trigger generating equipment Output Voltage: 

Pulse Shape — Rise and fall times ( 150 ma current source into any output im 

ec) vershoot andr ing less than edance fror to 60 y age equals 

(0.150 x output edance) 


WE SELL DIRECT 
Prices are net, FOB Cambridge 
ord, Mass 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


or West Con 


West Street NEW YORK 6 8055 13th St ver Spring, Md. WASHINGTON, D.C 
1150 York Road, Abington, Pa. PHILADELPHIA 
Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 


You get dependable electrical protection — 
under all service conditions — with BUSS FUSES 


To assure top quality and proper opera- 
tion, — BUSS fuses are electronically tested. 
A sensitive device automatically rejects any 
fuse not correctly calibrated, properly con- 
structed and right in all physical dimensions. 


BUSS fuses, by their unfailing depend- 
ability, help safeguard the reputation of 
your product for quality and service. 


When there is an electrical fault, BUSS 
fuses clear the circuit in time to prevent 
further damage to equipment. And just as im- 
portant, BUSS fuses eliminate needless blows. 


Users of your equipment get protection 
yet — they are not plagued with irritating, 
useless shutdowns caused by faulty fuses 


it is just good business to standardize on 
BUSS fuses. 


If your protection problem is unusual, you 
can save engineering time by letting the 
BUSS fuse engineers help you select the fuse 
or fuseholder best suited to your needs. 


Be sure to get the latest information 
on BUSS and FUSETRON small 
dimension fuses and fuseholders . . . Write 
for bulletin TT. 


Bussmann Mz. Ca. 


(Div. of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
TRUSTWORTHY NAMES “ 
ELECTRICAL PROTECTION 


wy 
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blowing needlessly. 


Makers of a complete line of fuses 
for home, farm, commercial, elec- 
tronic, automotive and industrial use, 


With a complete line of ‘‘trouble-free”’ 
BUSS fuses available in all sizes and types, 


For product information, use inquiry card on last page. 


TEXAS INSTRUMENTS PROGRESS REPORT HIGH FREQUENCY 


VHF transistors NOW! 


GROWN-DIFFUSED Hicu cain vir Transistors with usable power levels and band 
COMMERCIALLY widths are now immediately available from Texas Instruments . . . 
AVAILABLE IN another first for the leading preducer of silicon and germanium 
' : transistors. Your design horizons are now extended to include 
DUCTION QUANTITIES all-transistor TV, FM, and VHF receivers . . . and transistorized 
amplifier, oscillator, or switching applications in communications. 

telemetering, or radar. 


" : AARIIIIAA DAAICI< 7: 
aL ERA Wi i f 


OSCILLATING FREQUENCY IS ABOVE 250 MEGACYCLES ... alpha cutoff 
frequency is 200 mc. Typical gain is 12 db at 100 me (unregenerative) 
This performance in a production transistor was unheard of prior to 


perfection of the “grown-diffused” method — an exclusive Texas Instru- 
ments technique. 


FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make 
these “grown-diffused” units ideal for high temperature military and 
commercial applications. They increase to 10 the types of silicon tran- 
sistors now available from Texas Instruments, and represent the con- 
tinual improvement in frequency, gain, and power made by the pioneer 
producer of silicon transistors. 


NEW HIGH POWER TRANSISTORS — 12-watt dissipation germanium power 
transistor and 8.75-watt dissipation silicon power transistor. NEW HIGH 
VOLTAGE RECTIFIERS — full wave and single junction half wave 1500- 
volt silicon units stable to 150° C. NEW HIGH CONDUCTANCE DIODES — 
4 types of axial-lead silicon junction diodes with 100 ma forward cur- 
rents and 0.1 «a back currents. 


LOOK TO TI FOR: GERMANIUM VHF, 
POWER, RADIO, & GENERAL PURPOSE TEXAS INSTRUMENTS 
TRANSISTORS @ SILICON HF, POWER, INCORPORATED 
& SMALL SIGNAL TRANSISTORS @ 

SILICON RECTIFIERS AND DIODES 


6000 LEMMON AVENUE DALLAS 9. TEXAS 
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ELECTRON TUBES 

SEMICONDUCTOR DEVICES 

BATTERIES ty AT 
TEST EQUIPMENT 

ELECTRONIC COMPONENTS 


Flying-Spot Cathode-Ray Tubes . . 


: ; i h RCA-SAUP24, -SWP15, -SZP16 . . . ‘ali 
TUBES é FERRITE CORES © SEMICONDUCTOR DEVICES feature fine spot, high Scheme seuiichine 


screen, electrostatic focus, magnetic deflection; for 


for DATA PROCESSING et Op 


signed for use in kinescope film recording 


Display Storage Tube .. . 
RCA-6866 produces non 
flickering display of stored infor 
mation ...extraordinary brightness 
of about 1750 foot-lamberts 
writing gun viewing gun 
electrostatic focus and deflection 
good resolution in halftones 


A number of years ago, RCA introduced a group of electron tubes 
designed, manufactured, and tested specifically for computer services. 
These tubes, which maintain their emission capabilities after ‘long ee a> ee 


: a : barrier-grid storage tube 

periods of operation under cutoff conditions, and therefore provide ce wane eae 
good consistency of plate current during the “on’” periods, have been aa ie cee eee 
instrumental in the design of many new and improved data processing eee oe wees 


“read-out” rate same as or 


devices. Continuing this “pattern of progress’—RCA is constantly a 
exploring the requirements of data processing and computer applica- 

tions. Currently, RCA offers tubes, ferrite cores, and semiconductor 

devices for these services. Look to RCA for new developments and 

progress in the field of data processing. 


Graphechon. .. RCA-6896/ 
1855 electrostatic charge stor 
age tube for use in scan-con 
version equipment writing gun 
reading gun magnetic de 
flection electrostatic focu 


Computer Storage Tube 
--- RCA-6571 ... single beam 
type for use in binary-digital 
computer systems electro 
Static focus and deflection 
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RCA TYPES FINDING WIDE APPLICATION WITH COMPUTER EQUIPMENT 


Miniature 


types for rowers Multiplier 
“a HT ” al * 
Trigger RCA-5726* . low-mu twin power tri- phototube 
circuits twin diode intended for Te ode designed for use in fer 
applications where de- Py c amplifier circuits bi 
por arg amt . glow-discharge triode, cold- pendable performance ae. light-operated 
cathode type for use as a relay tube in “on-off” is paramount under ; i 
control. of low-current circuits conditions of shock and relay circuits 


RCA-2D21* thyratron, heater-cathode vibration RCA-931-A* 
tetrode type. Can be operated in high-sensitivity 
relay-control circuits directly from a high tive tube of compact 


vacuum phototube design; suited to scan 
- * beam power tube ~ 
RCA-5696* . thyratron, negative-control = pone td are for high power ning applicati gee ja 
heater-cathode tetrode type; for relay applica sensitivity at relatively low plate and ta-processing device 
tions such as in counter-circuits where low screen potentials 
heater-current drain and short deionization time 
are important considerations —— *For data on these types see your RCA Tube Handbook H8-3. —— 


is 
a 9-stage, photosensi 


RCA HIGH-QUALITY TRANSISTORS © © Py] e F) 


RCA high-quality transistors are the result of years of 
experience in research, development, and production 
of solid-state materials and devices. Rigid standards 
of quality control assure exceptional uniformity of 
characteristics and stability throughout long life. 
Several new types are under development for specific 
computer applications. 


* 
S FERRITE CORES - TRANSFLUXOR é 


RCA-219M1 0.55-ampere-turn-drive, 165-millivolt output ferrite core 
RCA-216M1 . . . 0.95-ampere-turn-drive, 200-millivolt output ferrite core. Both 
are toroid-shaped types, characterized by hysteresis loops which provide 
reversal of magnetic-flux polarity when the correct current combination from 
two associated magnetized windings are coincidentally energized 


RCA Dev. No. XF-1501 TRANSFLUXOR . .. originated by RCA, is a switch 
ing and storage device utilizing a ferrite core. It can control the transmission of a 
power according to a level set by a single pulse and furnish an output determined 
by the stored pulse for an indefinite length of time 

- , 

& So «a < oS 


~ 
we 


ELECTRON TUBES PRODUCED RCA-5818 For sales information on RCA tubes, ferrite cores, and 


semi conductor devices for your specific equipment de- 


t d 
SPECIFICALLY FOR LONG-LIFE Saeiller ‘ signs, call the RCA Field Representative at the district 
IN COMPUTER SERVICE L mca-seee office nearest you 
RCA-5965 | a 6(ORen-me EAST: HUmboldt 5-3900 


twin 


RCA computer-type tubes are de cadiagraee Ta rs triode 744 Broad Street 
signed, manufactured, and carefully twin Siiieasl 4 Slew Sines 
tested to assure long term depend triode 4 ° Hie 

ability and stability of operation in % ; RCA-6211 MIDWEST: Whitehall 4-2900 * 

“on-off” electronic computer control ieidisiaiie a es medium-mu Suite 1181, Merchandise Mart Plaza 
applications. Allareminiature tubes = medium-mu Sb hen Chicago 54, Il 

of the heater-cathode type. The twin ont WEST: RAymond 3-836] 

5963, 5964, 5965, 6197, and 6211 triode . 6355 East Washington Bivd. 
are primarily designed for fre f RCA-6197 Los Angeles 22, Calif 


c v¥v" power 
Paps fpr — the 5915, pentode For data on any of the RCA products shown here, please 
! HFCUNTS. 


write RCA, Commercial Engineering, Section 
Harrison, New Jersey. 


Tube Division, Harrison, N. J. 


RADIO CORPORATION of AMERICA Semiconductor Division, Somerville, N. J. 


® Components Division, Camden, N. J. 
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EAST 


AMERICAN RESEARCH CORP., Bristol 
Conn., has broken ground for a new plant or 
U. S. Route 6 in Farmington, Conn. The new 
building, with 8500 sq. ft. of floor N 
include modern facilities for efficient prod 
tion of altitude, temperature : 
simulation devices 


nd hun 


CUSTOM HOUSE GUIDE, 
edition containing the late 
duty, U. S. ¢ ms 
plete listing of 
their corresponding ports 
Mexico, as well as other pertinent 
segments of the electronic industries 
in foreign trade, is now available a 
plus postage pet Addres Box 7 
tion P, Custom House, New York 4, N. 


DERIVATION AND TABULATION ASSO- 
CIATES, INC., 67 Lawrenceville Ave WwW. 
Orange, N. J., is a new firm organized to s 
the growing need in the electronics industry 


for quick access to specific component datz 


ALLEN B. DU MONT LABORATORIES, 
INC., Clifton, N. J., has received orde 
kw. transmitters from the Aroo 
casting Corp., for WAGM-TYV, 
Me., and from the Dickinson Radio 
KDIX-TV, Dickinson, N. D 


GENERAL ELECTRIC CO., Sy: 


appointed Donald E 


Laboratories Dep 


GENERAL PRECISION LAB( 
INC., Pleasantville, N. : g 


gT 
ict with the Appalachian Br 
completely equipping 
Package includes 
ra Chains, 1 GPL 


and a GE 35 kw. Transmitter 


GENERAL ULTRASONICS CO., 


Conn., has moved a new er rec 


HIGH VOLTAGE ENGINEERING 
Cambridge M ha 


complementary ‘ de 


announced 
Graaff 
X-ray generator > and two 


respectively will ised joint 


of torage and pre ire 

tions of nuclear reactor 
facility being built in Bi 
Chicago Bridge and Iron Co. 


IONICS, INC., Cambridge, Mass., 
lished ai separ: 1 ar Dept 
leadership « r. Jack Mari 

o of h for Ionik 


KEYSTONE ELECTRONIC CO., 
Conn., has acquired Electronic Ent« 
of Newark, N. J. Current plans call 
tronic remaining in Newark a 
turer of special purpose electroni 


LORAL ELECTRONICS CORP., New 
N. Y., has broken ground for a new or 
high and three city block long plant at 
River Ave. between Colgate and Stor 


36 


IRATORY, 


nings in attairs o 


NATIONAL ASSOCIATION OF RADIO 
AND TELEVISION BROADCASTERS, in 
testimony before the Senate Subcommittee on 
Labor, has proposed that the employees of 
radio and television stations located in com- 
munities with a population of less than 50,000, 
which fall outside of standard metropolitan 
areas, be exempt from the overtime provisions 

the Fair Labor Standards 


SEALECTRO CORP., New Rochelle, N. Y., 
has opened a second plant at 610 Fayette Ave., 
Mamaroneck, N. Y. 


SPERRY GYROSCOPE CO., Great Neck, 
N. Y., has announced development and de- 
livery of precision engine control systems for 
advanced turbine-powered aircraft and guided 
missiles. Announcement of development of a 
wide range of advanced instrument systems for 
turbo and ram jet engines is expected shortly. 


SQUARE D COMPANY, Detroit, Mich., is 
planning construction of an electrical equip- 
ment assembly plant in Atlanta, Ga., as the 
base of expanded operations in the southeast. 
Work on the 31,000 sq. ft. structure, involving 
an investment of $500,000, is scheduled to com- 
nence next month 


SYLVANIA ELECTRIC PRODUCTS, INC., 
New York, N. Y., has formed a new Applied 
Research Laboratory as part of the Waltham 

aboratories of the company. Dr. Leonard S. 

singold has been named manager of the new 
aboratory 


WESTON LABORATORIES, INC., has moved 
S operations from Harvard, Mass., to West 
ain St., Bolton, Mass. The new plant com- 


a 10,000 sq. ft. building on a 47 acre 


D-WEST | 


HARRIS-SEYBOLD CO., Cleveland, Ohio, 
announced the purchase of Airtronic Re- 
earch, Inc., electronics firm of Bethesda, Md. 


ILLINOIS INSTITUTE OF TECHNOLOGY, 
eago, Ill., has broken ground for a class- 
iboratory building that will become 


its depts. of electrical engineering 
1+ 


It will be the 2lst new building 
re Technology Center on Chicago’s 


MAGNAVOX CO., Fort Wayne, Ind., in- 
reasing its warehouse operations throughout 
try A 20,000 sq. ft. warehouse and 
under construction in Los 
new facility has been built 
, and additional warehouses 
Seattle, Wash., and in Jack- 

nd Miami, Fla 
PENTRON CORP., Chicago, Ill., has ac- 
tired Ace Industries, Chicago screw machine 
any. The new combination is calculated 
nable Pentron to expand its production ca- 
neet the 30% sales increase antici- 

for the balance of 1956. 


PERFECTION MICA CO’s. Magnetic Shield 
Div. has opened Plant No. 2 in Rochester, Ind. 
The 15,000 sq. ft. plant has new modern equip- 
ment for manufacturing Fernetic and Co-Neric 
hielding material 
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quipment and component manutacturers 


WEST 


AMPLI-VISION DIV. of International Tele- 
meter Corp., Los Angeles, Calif., has obtained 
exclusive distribution rights in the U. S. of a 
complete line of coaxial cables, manufactured 
by Telcon—the Telegraph Construction & Main- 
tenance Co., Ltd., of Great Britain. 


CONVAIR DIV. of the General Dynamics 
Corp., San Diego, Calif., will construct a new 
facility at Sorrento, Calif., to be used for de- 
velopment and production of a guided missile 
system. This site was selected because of its 
proximity to the Air Force Test Site at Syca- 
more Canyon and remote enough from other 
San Diego defense activities to meet technical 
and strategic requirements. Construction of 
facilities and equipment will cost approx. $40 
million. 


ELECTROMATION CO., Burbank, Calif., has 
purchased patents, tooling and an inventory of 
co-axial switches and other microwave prod- 
ucts, and the corporate structure including the 
name of the Cado Manufacturing Co., Santa 
Monica, Calif. 


LOGISTICS RESEARCH, INC., Redondo 
Beach, Calif., announces that the ALWAC 800 
Series Electronic Data Processing System has 
a speed, storage capacity, and versatility at 
least equal to million dollar computing systems. 
The new system sells for approx. $125 thousand 


MAGNETIC AMPLIFIERS, INC., New York, 
N. Y., has established its West Coast Div. at 
136 Washington St., El Segundo, Calif. Gen- 
eral offices will continue to be located in the 
New York plant. 


ROBERTSHAW-FULTON CONTROLS CO. 
is constructing a new laboratory building at 
its Aeronautical Div., Anaheim, Calif., to pro- 
vide increased space and facilities for appara- 
tus suitable for guided missile applications. 


WYCO METAL PRODUCTS, North Holly- 
wood, Calif., has announced expansion of ex- 
isting plant facilities and the creation of two 
new customer service depts. A portion of the 
additional space will be devoted to warehousing 
and the balance to manufacturing facilities 


OFFICINE GALILEO di MILANO s.p.a., 
Milan, Italy, producer of precision devices, has 
been licensed to manufacture the Lear gyro- 
scopic system for indicating the attitude of an 
aircraft in flight. 


LENKURT ELECTRIC CO. of CANADA, 
LTD., has officially opened its new 15,000 sq. ft. 
office and factory building at Burnaby, British 
Columbia. The new building, twice as large as 
the previous Lenkurt location in Vancouver, 
was designed for easy addition of space to ac- 
commodate increasing production. 


SUN LIFE ASSURANCE CO. of Montreal, 
Canada, will install, in its head office, a Univac 
Il “giant brain’ electronic computer built by 
the Remington Rand Univac Div. of Sperry 
Rand Corp. This computer, scheduled to be in 
operation by March, 1957, will be the first such 
installation by any life insurance company or 
other industry anywhere in Canada. 
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NLY 0.637” in diameter, Stackpole “EF” controls 


combine quiet, dependable operation with the smaller 


physical size needed for automotive radios and similar 


TYPES for equipment now undergoing miniaturization. 
TRANSISTORIZED SETS, “F” Controls are conservatively rated at 0.3-watt for 
too! similar to sseiinileillitailae eile values up to 10K ohms, and at 0.2-W att for higher values. 
ture “F" Controls, but designed for low tach can be equipped with new Stackpole “B’-Series line 
hop-off on the order of 2.0 ohm maximum, 
as compared to the higher values of con- 


ventional types. And they're electrically 
quiet! for quantity users. 


switches for practically any switching arrangement. Stand- 
ard mounting types suffice in most cases—but where they 


don’t, suitable adaptations can be produced economically 


ENGINEERING SAMPLES available to quantity users... 


Ask the Stackpole field engineer in your locality 


YOUR QUICK GUIDE to STACKPOLE CONTROLS 


This chart provides essential engineering data 


on all standard Stackpole Variable 


Resistors in handiest 


* re, possible form. Designed 
Say 
for either wall or file use 


Write today for your copy. 


SRC Letwa mse vin va 


FOUNDED 1906 


In Canada: Canadian Stackpole Limited, 550 Evans Ave., Etobicoke, Toronto 14, Ontario 


For product information, use inquiry card on last page. 


Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 


EXTENDED 
LIFE 
ELECTROLYTIC 
CAPACITORS 


now available for 

military electronics 
computers 

laboratory test instruments 
industrial controls 


other electronic applications 


HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague 
has long supplied to the telephone systems . . . now available for your own high reliability elec- 
tronic applications. 

The use of especially high purity materials . . . utmost care in manufacture, constant obser- 
vation and quality control of all operations have made Sprague Extended Life Capacitors out- 
standing for their long life and faultless performance. 

Type 17D Extended Life Electrolytics have turret terminals and twist-mounting lugs. A spe- 
cial vent construction is molded right into the cover, as are the numbers identifying each terminal. 
The aluminum cans are covered with a corrosion-resisting insulating coating. 


Nineteen standard ratings, all characterized by low maximum leakage current and remarkable 


life test capabilities are available in the new series. Complete technical data are in Engineering 
Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 233 Marshall Street, North Adams, Massachusetts. 


R 
SPRAGUE world’s largest capacitor manufacturer 


Export fer the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT. 
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The Importance of Avionies 


EAR by year, almost month by month, we see in- 

tensified specialization splitting the electronics 
field into more specialized groups. One of the rap- 
idly growing groups, Aeronautical Electronics, is 
expanding in breadth, in numbers, in dollars and in 
importance. To get a true perspective we must 
ponder some facts. 

Electronics is now a full partner with aeronautical 
engineering and as such must provide safety and 
reliability in flight with high-performance, light- 
weight equipment. Not an easy order to fill. There 
will be increased use of airborne radar and infra-red 
to see objects at great distances, day and night. 
Electronic computers, with speed and accuracy, will 
perform calculations humanly impossible under fly- 
ing conditions. Refinements in fire control, IFF and 
other systems essential for military planes must not 
be forgotten. Automatic devices will provide new 
aids for the pilot. 

On the ground Aviation Electronics has been mak- 
ing strides in communication, radar, early warning 
systems, air defense, navigation and traffic control 
to meet rapidly increasing aviation activity. All of 
this mounts up to a growing multibillion dollar sec- 


tion of the electronic industry. 

The seriousness of the Soviet’s challenge to us in 
the air and in the nuclear field is just beginning to 
be realized. To keep ahead we need: money, facili- 
ties, personnel. The first, money, should come both 
from the public coffers and investment in private 
industry; the second need comprises specialized re- 
search and development facilities; the last and most 
important refers to the large number of scientists 
and engineers that are needed, together with far- 
sighted leaders who can plan, organize and manage, 
preferably with a minimum of duplication, our na- 
tional endeavor in this important sield. 

From where will the scientific manpower come to 
fill this critical need? For the near-term, probably 
from other branches of electronics; for the long- 
term from educating present college and high school 
students who, alerted to the opportunities such as 
those in Avionics, choose engineering courses. 

To maintain the momentum of this entire pro- 
gram, so important to our nation, our technically- 
minded readers must inform and influence the think- 
ing public with the object that America continues 
supreme in the air. 


Test Equipment for Rent? 


oe one of our recent field trips we noted one medium 
sized electronic equipment manufacturer employ- 
ing engineers on a two shift basis in their research 
and developmental laboratories. Inquiries revealed 
that this procedure was being followed to avoid addi- 
tional capital investment in electronic test instru- 
ments and equipment since the unit cost for such 
precision apparatus is quite high. Over an extended 
period of time, the manufacturer reports, it has 
proven less costly to operate in this fashion since 
only essential equipment is purchased and very 
little becomes obsoleted when the work assignment 
has been completed. 

We all realize, of course, that there are situations 
in research and development programs where such 
a policy would be unworkable. This is true particu- 
larly where measurements have to be made over an 
extended period of time and set-up and dismantling 
times are reckonable factors. But with the ever 
increasing growth of the electronic industries, and 
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with the numerical predominance of small and me- 
dium sized manufacturers, we believe a test equip- 
ment rental program for electronic equipment manu- 
facturers might prove extremely lucrative. 

One test equipment manufacturer is already em- 
barking on a program to provide a complete instru- 
mentation service to organizations outside the elec- 
tronic industries for process controls, etc. Here the 
buyer outlines his problems and the instrument 
maker develops, designs and builds a package for 
the job. It’s but a small step for this company to 
broaden its base into basic test equipment repair and 
rental services for research and development installa- 
tions. It could go even further by offering equipment for 
production testing and quality control. In any event, 
test equipment manufacturers might do well to con- 
sider such new programs in their future sales plan- 
ning. We will gladly present comments and sugges- 
tions on these ideas in future columns from both 
the manufacturers and users of test equipment. 


RADARSCOPE |= 


Revealing important developments and trends 


throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


CONSENSUS of unofficial opinion is that sales of the 
present semi-portable TV sets should reach a sales 
peak of 5 million sets in 1957. 


RUSSIAN LANGUAGE TRANSLATOR will be de- 
veloped for the Air Force by International Telemeter 
Corp. Contract awarded last month is for an informa- 
tion storage unit to be used for translating Russian 
technical journals and papers. 


PRICE OF COPPER is unlikely to rise in 1956. In 
fact, slight price reductions are anticipated for the 
latter part of the year. 


TREND TO AUTOMATION is emphasized by new 
industry estimates that more than 50% of new plant 
construction now under way is associated with the 
need to cut costs through more efficient and auto- 
matic production. 


<-v Fe » ow 

Navy's “Terrier” guided missiles are shown being launched from the 

deck of the U.S.S. Mississippi. Built by Convair Div. of General 

Dynamic Corp., for the Navy's BuOrd, Terrier is the Service's prime 

surface-to-air missile, designed to intercept aircraft at longer range and 
higher altitudes than conventional aircraft guns 
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MAJOR BREAK in the transistor price structure 
may follow GE’s announcement of a 27% cut in the 
price of ten new entertainment type transistors. Cuts 
were effective June 1. Looking beyond the price re- 
duction per unit sufficient price reductions can also 
be seen for transistorized portables. 


FIERCE COMPETITION developing over new port- 
able model TV receivers, with virtually all major 
manufacturers now producing the light weight units. 
Special inducements are being employed. Admiral 
this month makes available a unique $12.95 full year 
service contract on their 10-in. portable TV receivers. 
Gimmick is that receiver must be delivered to an 
Admiral distributor’s service department, and picked 
up when repaired—no real problem to the consumer, 
in view of the weight. 


ELECTRONIC WATCH of the future will be run by 
radio impulses, according to spokesmen for the 
watch industry. The new time pieces, which are ex- 
pected to be available within ten years, are expected 
to be much simpler and easier to manufacture than 
present models. 


WEST COAST has seen a four-fold increase in popu- 
lation since 1915, a ten-fold increase in telephones 
and an almost fifty-fold increase in telephone toll 
circuit millage. 


RESEARCH aimed at developing heat-resistant 
metals is turning up interesting data on the behavior 
of the materials commonly used in electron tubes. 
Scientists find that when filaments of barium oxide 
and strontium oxide are exposed to heat they behave 
in different ways. The barium oxide vaporizes as a 
molecule of barium oxide while the strontium oxide 
turns into a gas composed of separate atoms of 
strontium and oxygen. 


THE POSSIBILITY of hundreds, perhaps even thou- 
sands, of TV translation stations that will furnish 
video service to villages and cross roads communities 
throughout the nation is afforded by the recent FCC 
authorization to permit the establishment of trans- 
lator stations effective July 2. Translator equipment 
is expected to cost approximately $1,000 and the 
translator stations must operate without interference 
to any existing radio service. 
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LOOK FOR increased use of metal-foil type construc- 
tion of inductors, transformers and capacitors. In 
addition to their desirable electrical properties they 
are also particularly suitable for production on auto- 
matic machinery. The military just recently awarded 
a large two-part contract to a top electronics firm 
and a production machinery mfr. to develop design 
and production methods for the new technique. 


STRONG OPPOSITION will be felt to any attempts 
at reallocation of the 88-108 megacycle frequencies 
the commercial FM band. The FM broadcasters last 
month formally announced the organization of a new 
group, “FM Broadcasters,” to protect their interests 
at any reallocation hearings. 


NEW THERMISTOR MATERIALS having large 
positive temperature coefficient have been developed 
at Bell Labs. One material reportedly has a positive 
temperature coefficient from about —50°C to 110°C, 
the coefficient reaching the value as high as 9% per 
degree C. 


NEW EARTH SATELLITE PROGRAM is expected 
to provide information on atmospheric conditions 
that will greatly hasten the day of transatlantic TV 
broadcasting. O. Hugo Schuck, director of aeronauti- 
cal research of Minneapolis-Honeywell, points out 
that the wealth of new information on the ionosphere 
and the magnetic disturbances caused by sun spots 
which will result from the project may provide a 
completely new approach to long range TV reception. 
It may be possible to bounce TV waves off atmos- 
pheric layers around the curvature of the earth, 
avoiding the known atmospheric disturbances. 


MATERIALS 

WAR TIME CONTROLS on the distribution of nickel, 
proposed last month, were vigorously opposed by the 
Office of Defense and the Commerce Department. It 
thus becomes unlikely that any rigid controls will be 
imposed on nickel in the near future, but the Com- 
merce Department is planning a comprehensive study 
of the nickel situation. 


NEW SHEET METAL from Zircon, resistant to 
hydrochloric acid and lighter than steel but slightly 
lighter than titanium has been developed by Krupp 
in Germany. It is used extensively in construction of 
electron tubes and nuclear reactors. 
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RESEARCH 


ULTRASONIC X-RAYS that provide pictures of 
man’s internal organs is the latest tool for medical 
research. At present state of the art pictures taken 
with sound show with relative clearness outlines of 
such structures as skeletons, kidney and bone struc- 
tures of the hand. Since they are not using reflected 
light rays they can work in dark places. They can be 
focused for certain depths and will send back only 
information from that depth. In operation, objects 
to be “X-rayed” must be submerged in water. Piezo 
electric parts crystals are placed, like flood lights, 
opposite the object to be photographed. Reflected 
sound waves are caught by sonic lenses. A simple 
transducer crystal converts the sound to an electric 
field whose variations duplicate the sound image 
being reflected from the object. 


HIGH-FLYING COMPUTER 


Problem of delivering the bulkier elements of a Remington Rand Univac 

computer to the New York office of Metropolitan Life Insurance Co. 

is solved by hoisting them from trucks through a 20th-floor window 
273 feet above street level 


High “G’ Tests for Guided Missile 


A study aimed at reducing vibrational noise in 
missile tubes shows improvements result from 
shorter tube structure, doubled mica spacers, and 
special cathode clamping. A tes method using 

a 10 g accelerator and a graphic recorder 

of noise power vs frequency is described 
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Fig. 1: “Swept frequency” test 


Fig. 2: “White noise” test 
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Tubes 


7ACUUM tubes used in guided 

missiles must operate reliably 
and with low noise output despite 
severe vibration and shock. These 
conditions have been a major con- 
sideration in developing a line of 
guided missile tubes under Bureau 
of Ships Contract NObs-5359. 

A survey of missile 
turers’ requirements 


manufac- 
reveals that 
some tubes may be exposed to ac- 
celerations of 30 to 50 g’s at 100 eps 
and 4000 cps during motor burning. 
Other applications involve accelera- 
tions of 5 g’s at 300 cps or 10 to 
20 g’s over a frequency range of 
0 to 2500 cps. As an approach to 
vibration testing of tubes for 
guided missiles, a frequency range 
of 50 to 5,000 eps at an acceleration 
level of 10 g’s was adopted. 

Before selecting the noise mea- 
surement methods to be employed, 
a study was made of tube usage in 
available missile and telemetering 
applications in order to examine 
the effects of vibrational noise on 
system performance. In two mis- 
siles of interest, filtering was em- 
ployed to high 


reduce frequency 


Fig. 3: Noise at 60 cps vibration 
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noise, therefore the low frequency 
noise would be of primary impor- 
tance. In another missile, and in 
telemetering circuits reviewed, low 
frequency noise would also be of 
primary importance; but these two 
systems would also be responsive 
to higher frequency noise. In gen- 
eral, noise voltage peaks affect the 
operation of range gates, decoders, 
gated circuits, and commutator type 
telemeter. They could cause BTO 
jitter, AGC, or limiter 
saturation. Noise power could affect 


excessive 


the operation of electromechanical 
devices such as servos, relays, and 
timers. Flicker shorts induced by 
vibration may upset the operation 
of the entire electronic system. 


Test Equipment 


Older methods of vibration test- 
ing were inadequate, and it was 
necessary to develop equipment to 
provide the desired vibratory con- 
ditions. An electromechanical trans- 
ducer was constructed that was 
capable of generating sine-wave vi- 
bration at 10 g’s acceleration for a 


frequency range of 50-5,000 cps. 
The design, similar to one by the 
National Bureau of Standards, has 
a helical coil armature moving in a 
constant magnetic field. This trans- 
ducer is used in two different test 
In one system the tube is 
vibrated sinusoidally at essentially 
constant g levels as the frequency 
is swept across a specified band- 
width. The second system provides 
random vibration throughout a spe- 
cific frequency spectrum. This is 
called the “white noise’ vibration 
test. 

For the “swept frequency” test, 
a Bruel and Kjaer level recorder 
and a beat frequency oscillator are 
used in conjunction with the vibra- 
tor. This combination produces a 
graphic record of 
versus frequency of vibration for 
the tube under test. Fig. 1 shows 
a block diagram of the test circuit. 
Using batteries for heater and B-+- 
supplies reduced background noise 
to 0.2 mv rms. 

A “white noise” test set was as- 
sembled for the second test method. 
Fig. 2 shows the block diagram for 
the complete circuit. The noise gen- 
erator uses a Type 6D4 tube as the 


systems. 


noise power 


noise source. Various peaking and 
clipping circuits are used to obtain 
a uniform, continuous noise spec- 
trum. This noise voltage is fed to 
the armature coil after passing 
through a bandpass filter for estab- 
lishing the upper and lower fre- 
quencies, through a _ preamplifier 
for shaping the spectrum, and 
through a power amplifier for ob- 
taining the drive required for the 
desired magnitude of acceleration. 


Fig. 4: Short structure cuts noise 


July 1956 


High “(5” Tests (continued) 


For this work, the acceleration 
spectrum has been shaped so that 
vibrational energy per octave is 
constant. This distribution is be- 
lieved to be more useful than one 
which has equal energy per cycle 
over the frequency band range of 
interest. This type of test is still 
in the experimental stage but some 
data of interest has been obtained. 
The tube noise can be measured 
with a vacuum tube voltmeter or it 
can be examined on a sonic ana- 
lyzer. The meter reading is simple 
and easy, and there is only a single 
value to be appraised. This read- 
ing, however, gives no information 
about the frequencies of resonance 
or of output. The sonic analyzer 
clearly points out the frequencies 
and magnitudes of the dominant 
components in the noise output. 

It is of importance, before pro- 
ceeding further, to examine vibra- 
tional noise output in terms of fre- 
quency components and other asso- 
ciated parameters. This knowledge 
is essential 
type of 


in determining what 
indicating device is best 
suited for noise measurement pur- 
poses. Fig. 3 shows the frequency 
spectrum of the noise output of a 
tube being excited by a single fixed 
frequency. It can be seen that the 
noise output has a moderate peak 
at the fundamental frequency, 60 
cycles, and then peaks of similar 
magnitude at multiples of this fre- 
quency, plus 


other components 


through the frequency range. From 


Fig. 5: SN-1778A has double micas ona aes 


about 6,000 cps to 20,000 cps a 
rather high level of noise is indi- 
cated. In terms of noise measure- 
ment, this spectrum is of the utmost 
importance. The two currently fav- 
ored systems of noise measurement 
are the rms meter and the peak-to- 
peak meter. 

Referring back to the frequency 
spectrum requirements of the mis- 
sile manufacturer, it was noted that 
5,000 eps was a reasonable upper 
limit. In other words, the majority 
of the circuits are relatively insen- 


sitive to noise voltages whose fre- 
quency exceeds 5,000 cps. But the 
normal method of determining ac- 
ceptable and non-acceptable tubes 
makes no distinction between fre- 
quencies above and below 5,000 cps. 
It can thus be seen that a tube hav- 
ing excessive low frequency noise 
and low high frequency noise might 
be adjudged acceptable even though 
it may be unacceptable in the field. 
Of course, the converse is also true. 
The difference between the peak-to- 
peak and rms meters would appear 
to lie in their resolution time and 
integrating circuits. Neither sys- 
tem is adaptable to this type of 
(Continued on page 114) 
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Fig. 7: “White noise” analysis 


Fig. 6: “Swept frequency” analysis 
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Experimental curves for wire loss 


W 


High Frequency 


Equations have been developed for calculating the 
merit factor of h-# iron-core or air-core 

inductors of known dimensions and materials. 
Derivation of the equations is presented 

here, with data and examples covering all practical 
designs in the 5 to 60 MC range 


| Bem designers and r-f circuitry The expression for merit factor 
engineers, for some time, have or Q is indicated below: 
felt the need of an equation where- 
by the merit factor of a high 2rfL 
frequency air cored or iron cored R 
inductor, of given dimensions and 
materials, could be calculated. J; 

3 3 Fig. 2: Demagnetization curves 
After a great deal of reading and Koc isee cece ledeebecs 
experimentation the author has 
developed an equation which works 
quite well for the optimum con- 
ditions of a given winding for an 
unshielded unit. The accuracy is 
within approximately 10%. 

In the examples discussed here it 
will be assumed that the wire diam- 
eter to current depth of penetra- 
tion ratio is greater than five. This 
takes into account almost all practi- 
cal designs above 5 Mc. 60 MC. is 
the approximate upper limit for the 
advantageous use of presently 
available powdered iron for other 
than a tuning means. 
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R. J. SCHULTE, Engineering Products Divi- 
sion, Radio Corporation of America, Camden, 
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Q" Calculations for 


Inductors 


By R. J. SCHULTE 


Whe re 
I = Irequency in cycles per sec 
L = inductance in henries 


R = effective resistance in ohms 


Our first step will be to develop 
an expression for inductance. The 
air core inductance of a solenoid 
ean be calculated quite accurately 
as long as the wire diameter to 
pitch ratio is greater than approxi- 
mately 0.3. The expression is indi- 


cated below: 


Where: 
Number of turn 
- Mean radius of winding in Cm 
= Length of winding in Cm. 


Nagoaka constant 


We are also dealing with iron 
cored inductors, so ia this case the 
expression will have to be expanded 
to include the inductance ratio. Dr. 
3ozarth has shown the effects of 
the demagnetization factor in his 
book entitled ““Ferromagnetism’’. A 
plot of demagnetization factor, 
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Fig: 3: (h) Gate: 


curve for long slugs 
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“Q” Calculations (continued) 


N/4zx for several length to diam- 
eter ratios of cores, is shown in 
Fig. 2. 

Dr. Bozarth has shown the ef- 
fective permeability of a slug can 
be calculated from the following 
equation. 


Where: 
ur = Ring permeability of core ma- 
terial 
be = Effective permeability of slug 


N/4r = Demagnetization factor 


This expression was intended for 
calculations of conditions of core 
length and winding length being 
equal. This may not be the case, for 
experiments performed by the 
author show the possibility of 
raising the Q appreciably in a good 
many instances by making the 
winding approximately 0.7 the 
length of the core. Observe Figs. 9 
and 11. Therefore, we must have an 
expression for calculation of the ef- 
fective permeability of a slug 
longer than the winding. W. J. 
Polydoroff and A. J. Klapperick 
developed the expression indicated 
below: 


Where: 
nu’. = Effective permeability 
longer than winding 

, = Effective permeability of slug as 

long as winding 

L’ = Core length in cm. 

For ease of calculation observe 
Fig. 3. Experiments included in 
this article and in Fig. 11 show 
this expression to work under the 
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conditions described in the ex- 
amples of calculations. 

The cross-sectional area of the 
core is not equal to the cross- 
sectional area of the winding; 
therefore, this must be accounted 


Fig. 4: Nagoaka’s constant is a func- 
tion of winding length and diameter 


Loo 


f 
| 
- 


hie 


} 


dedebeietebetet- 


+++} gt ff ft 


4 
+ 
T 
+ 


+ —t.. 


+--+} $F $+ 


1+09(+)- ooa(+)° 


K, = NAGAOKA CONSTANT 
t = RADIUS OF WINDING 
2+ LENGTH OF WINDING | 


| 


SES Se See Seeeeeeese 


ee See Se ee 


| 


a SS 
; j 


25S SSSSS = = >> os ae on on ae oe oe ee 


| 


$+} 


+4 
T | 

fit tt ff ft ptt 

| | | | | 


BIKE 


sea 
+ 4+—+-+-4-4++ +4 
| i it 


$—f—}- +44} tt 
ah ep en 


TH 
ae! 


|| | 
SeGRRREel 
j 


fp pp pp 


$+—4--4-+4--+ + 


4 


+—4—+ 


SSS SSS oon on aon on ene 


SSeS => = = a ae ae oon oe en Oe oe oe ee en Oe ee on ee ee 


t+ $+ + bee 4+——4_} ft 


Ne a eS ee oe 


b+ 
} = ee ee 


6 


Tele-Tech 


& ELECTRONIC INDUSTRIES - 


ae 
7 
‘4 


INDUCTANCE = 5.5 uh X 
CORE MATERIAL - CARBONYL SF 
SLUG DIA. = 0.55 IN 

SLUG LENGTH « 1.5 IN 

COIL DIA.= 0.20 IN 

COIL LENGTH = 1.0 IN 

WIRE SIZE = #28 

WIRE DIA /PITCH = 0.5 

——+ - EXPERIMENTAL CURVE 
—— - CALCULATED CURVE ' 


Li 
is *” 


a 


peter 


6 7. 9 
FREQUENCY — MC 


for in the expression for the in- 
ductance ratio. The expression is 
indicated below: 


Inductance ratio = 


di \? 
[1 + (—~) a= 1) | (5) 
dw 
Where: 
di Diameter of iron slug 
dw Mean diameter of winding 
i” Me Or yw’e Whichever the case 
may be 

A plot of Nagoaka’s constant 
versus length to diameter ratio of 
winding is given in Fig. 4. 

We now have an expression for 
the numerator of the Q equation. 
Our next step is to obtain an ex- 
pression for the denominator or 
effective resistance. We shall make 
the assumption the predominate 
losses of our inductors are copper 
losses in the winding and eddy cur- 
rent loss in the core material. The 
dielectric loss should be relatively 
small unless the solenoid has a 
diameter greater than about a cen- 
timeter and the Q is approximately 
175 or greater. 

The resistance of a straight solid 
wire will be considered first. V.G. 
Welsby has shown the high fre- 
quency resistance to be nearly equal 


to Rar = ; (<) (6) provided 


is greater than 5, 3 for copper 
€ 
wire can be calculated by 
6.6 


V7 


a pNardw . pNdw L (9) 
rd 0 d o 


p N dw Vv f 


B, = 
“6 da 66 
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LENGTH WINDING =1.0 IN. 
DIA. WINDING FORM= 0. 2 IN. 
LENGTH SLUG = 1.5 IN. 

DIA SLUG = 0.15 IN. 

~ WIRE DIA. / PITCH = 0.5 


WIRE SIZE 
BES 


34 


#28 WIRE 
Li/La =40 Li=5.6 wh 


#30 WIRE 
Li/La =4.1 


#33 WIRE 


Li=8.8 wh 


N 
tes an” 8 


Li/La 


24.15 LisI72 wh 


8 


8 


Se 


. 


TURNS /INCH 


4 5 6 7 8 


FREQUENCY — MC. 


Where: 
R; ¢ = 
Rao = 


High frequency resistance 


Resistance of wire to direct 
current 

= Diameter of wire in Cm. 

= Depth of current penetration in 
Cm. 

= Frequency in eps 

= Length of wire in Cm. 

= Resistance of 1 Sq. Cm. of copper 

1 Cm. long 0.0172 « 1074 


This expression will be valid for 
a loop of wire provided the loop 
diameter is large compared to the 
wire diameter. 


Winding Loss 
The winding loss will be influ- 
enced by the complex field of the 
solenoid. This additional loss is 
known as proximity loss. Butter- 
worth has shown that the loss of a 
circular wire cut by a perpendicu- 
lar field will have a certain amount 
of energy dissipated in it. The 
equation follows: 
Wattage dissipation — 
Rae d? H? G 10° 


4 
Where: 


H = 


G = Approximately 1/8 d/é for wire 


rms intensity over each cycle 


diameter/depth of current pene- 
tration greater than 5. 


K, Ki, Ke, K’s, and K’ are constants. 


The perpendicular field cutting 
the winding can be considered con- 
stant over one turn of the winding. 

Wattage dissipation for one turn 
could be expressed as_ indicated 
below: 

1 pmd H'd 
4 x d? 85 


4 


W.D. = 
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Fig. 6: (Above) Q vs 
MC, example No. 2 
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Fig. 8 (R) Data for Q 
calculations 
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WIRE DIA/PITCH OR 4 


Rit = 
imity effect of one turn. The loss 
in various turns will differ, but the 
total resistance due to proximity 


K,d V f ohms due to prox- 


loss can be expressed as Kod Vf. 


Fig. 7: Q for long coils 
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COIL LENGTH/CORE LENGTH « 06-0.8 
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The total copper losses of the wind- 
ing can be expressed as indicated 
below for the length of wire will 
remain constant for a given wind- 
ing. 
Rat = + K,'d (13) 

d Rut L 

dd 

d Rus 
Let 0 

dd 


Then K,’ = 


— K’d? + K,’ (14) 


15) 


K’ d= (16) 


the 
when 
The in- 
tensity of the magnetic field cut- 
ting the winding will vary for vari- 
ous wire diameter to pitch ratios, 
but the differentiation gives us a 
very close indication of the condi- 
tion of minimum loss provided d/c 
is less than 0.5 or 0.6. If the opti- 
mum wire diameter to pitch ratio 
is used for the solenoid, the total 
copper loss can be obtained by cal- 
culation of the straight wire loss 
and multiplying this value by two. 
A plot of the R,, as a function of 
d is shown in Fig. la. The curve 
shows a rather broad portion to be 
nearly minimum. An experimental 
curve is shown in Fig. 1b and Ie. 

(Continued on page 139) 


The differentiation shows 
minimum condition 


the two losses are equal. 


occurs 


OUTPUT oD} 


rT * 


Q c 


OUTPUTO 


Bistable operation with voltage increments 


as low as .66 v. is possible with a 


new twin target vacuum tube. The tube 


has use as high speed binary counter, 


a c 


Fig. 1: 


| Seite cueay operation with small 

voltage increments is one 
unique feature of a new twin tar- 
get, electrostatic beam deflection 
tube. Regenerative direct coupled 
feedback between target elements 
and deflection plates provides a 
negative transconductance char- 
acteristic which is exhibited over 
a wide linear range of operation. 
Bistable operation is readily ob- 
tained with potential differences 
between “down” and “up” states 
as low as .66 v. The combination 
direct 


of regenerative coupled 


feedback and the small voltage 
increment between bistable points 
on the negative transconductance 
characteristic results in a unique 
high speed bistable memory ele- 
ment. The basic tube layout is 
shown in Fig. 1. A beam forming 
structure provides a focused line 
beam of electrons which may be 
positioned over the dual target 
assembly by action of the electro- 
static deflection elements D, and 
D.. Either primary or secondary 
electron emission operation of the 
target plates P,; and Ps. may be 
utilized. 

As the beam undergoes deflec- 
tion, the Ip; and Ips current curves 
shown in Fig. 2 are obtained. 
When the potential difference be- 


48 


Unipolar pulse binary counters us- 


ing primary (A) or secondary (B) emission 


oscillator, flip-flop and cascade 


de amplifier 


Low-Power Binary 


H. J. Wolkstein W. E. Hostetler 


tween the deflection plates is zero, 
the beam falls equally on both 
target plates. If Ep, then goes 
positive, Ip. decreases and I, in- 
Likewise, if Eps goes 
more positive, Ip; decreases and 
Ipo increases. If Ps» is directly 
connected to D, and P, is directly 
connected to Ds, then 


creases. 


- —dI po 
Gu = — and 
dEp: 

—dIp; 


dEp»: 


For the connections shown in 
Fig. 5, and for equal load resis- 
tors, the expression for the net de- 
flection voltage becomes, 

Ep = (Ep.—Ep:) = (Ep:—Ep 

= —(Ip2—Ip:) Rx: 3 
The expression (lpo-Ip;) is repre- 
sented by the composite current 
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curve of Fig. 4 and the negative 
transconductance characteristic 
becomes evident. 


Bistable Equilibrium 
The load line for a symmetrical 
system such as is shown in Fig. 5 
will intercept the composite volt- 
age-current characteristic at three 
points, as indicated in Fig. 6 pro- 
vided that: 
Allin ‘Sic 1) 
Ry 
This relation, therefore, is the 
criterion for providing regenera- 
tive feedback action which results 
in obtaining bistable equilibrium 
conditions. 
At points 1 and 2 of Fig. 6, the 


Fig. 2: Operating characteristics 
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Counter 


target current flowing through the 
load resistor develops a deflection 
voltage just sufficient to hold the 
beam at either point. The effective 
loop gain at either point is unity. 
Any tendency for the deflection 
voltage to vary towards zero, from 
either point 1 or 2, results in more 
target current being available 
than is required to develop the de- 
creased deflection voltage. The 
effective loop gain is greater than 
unity in this region. Therefore, 
the deflection voltage will be in- 
creased until points 1 
again reached. 


or 2 are 


Any tendency for 


NON-LINEAR 
LOAD LINE——— 


N 
I, sKEy 


‘ 


PEAK 
TRANSCONDUCT- 
ANCE 
Gu 


DEFLECTION TRANSCONDUCTANCE 
AND COMPOSITE TARGET CURRENT (MA) 


L 


NEGATIVE $ 
DEFLECTION 4 


TRANS- 
CONDUCTANCE ! 


<CONVENTIONAL LINEAR 
LOAD LINE 


= 0 + 
(Ep\-Ep2) VOLTS 


Fig. 4: Non-linear load line operation 


the defiection voltage to increase 
beyond point 1 or 2 results in less 
target current being available 
than is required to develop the in- 
creased deflection voltage. Since 
the effective loop gain in this re- 
gion is less than unity, the deflec- 
tion voltage will 
points 1 or 2 are again reached. 
Therefore, points 1 and 2 are 
points of stable equilibrium. Point 
O is quasi stable and will not pro- 


decrease until 


Fig. 3: Cascade de amp.—single B-+- 
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vide any stable holding action. 
For equilibrium holding action 
to occur, it is necessary that, 
—Ep 
— 
The net current available for pro- 
viding equilibrium holding action 
is represented by the ordinate be- 
tween the composite voltage-cur- 
rent characteristic and the load 
line for any given net deflection 
voltage. 
The degree 
tween the 


Ip2- Ips) 


of inequality be- 
characteristic and the 
load line determines the degree of 
holding or current stability. The 
area between the characteristic 
and the load line is an indication 
of the relative holding stability. 


Non-Linear Loads 
of non-linear 
germanium or silicon 
diodes, selenium rectifiers, or thy- 
rite, provides higher initial loop 
gains, increased holding stability, 
smaller increments between bis- 
table holding points, and im- 
proved high frequency response. 

(Continued on page 78) 
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such 


use loads, 


as 


Fig. 1: Typical CRT cross-section 
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Deflection Yoke Design 


fPXHERE are two methods com- 

monly used for the deflection 
of an electron beam—the electro- 
static and magnetic field. 

The subject of this article is the 
latter method which depends on 
the theory that an electron, in cut- 
ting a magnetic line of force, is 
imparted a force which is normal 
to the instantaneous velocity of the 
electron. 

F (Force of deflection) 
(charge) x V (velocity) x H 

From this general equation the 
following equation can be derived. 

0.3 H 1 


sinté 
V E 
Where H is lines of force in Gauss, 

1 is effective length of the de- 
flecting field, 

E,, is the second anode potential 
of the CRT. 

From the equation it is apparent 
that the sine of the angle of de- 
flection @ is proportional to the 
number of flux lines in the deflect- 
ing field, and to the length of the 
field; and is inversely proportional 
to the square root of the second 
anode voltage. Thus, if the second 
anode potential were quadrupled, 
the Sin 6 function would decrease 
by a factor of two. 


8. CAHILL, Chief Engineer, Syntronic Instru- 
ments, Inc., Addison, III. 


The function, Sin 6, may be con- 
sidered linear for angles of de- 
flection less than 45°. 

Therefore an increase of four 
times in second anode potential will 
decrease the angle of deflection by 
approximately two, which may be 
recovered by doubling the deflection 
current or the length of the coil. 

It would appear that the simplest 
and easiest way to obtain deflection 
efficiency would be to increase the 
length of the deflecting field. This 
is true until the electron beam 
strikes the neck of the tube. 

The practical limit to which the 
length of the deflecting coil can be 
extended is set by the inside dia- 
meter of the neck and the angle 
through which the beam is to be 
deflected. (See Fig. 1) 

Neck radius — electron 
beam radius 

Length 7 


Tan 


The effective funnel diameter is 
reduced by the diameter of the 
electron beam which for a typical 
CRT is approximately 0.1 in. The 
calculated value of effective length 
should be further shortened by ap- 
proximately % in. in the final 
design to allow for the inevitable 
variations in the glass funnel, the 
beam diameter, the beam centering, 
and the yoke itself. One other 
factor which must be kept in mind 
is the off centering which can 


result from non-linearities in the 
deflection system. A simple check 
for adequate field length safety 
factor can be made by moving the 
yoke back on the neck of the tube 
by approximately 1% in. and noting 
the presence or absence of neck 
shadow. 


Deflection Efficiency 


The ideal deflection yoke does 
not have any flux outside the neck 
of the CRT; and since a practical 
coil does have fringing and stray 
flux which add to the energy re- 
quired, the efficiency of a deflection 


Fig. 2: Parallel coils share flux 


[6 6900000006000) 


Mo cesscve: 
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Magnetic deflection fields are affected by 
coil form, winding style, and external 
environment in the form of core, case, and other 


external components. The author discusses 


the many factors involved in deflection 


yoke efficiency and fast recovery time 


yoke can be defined as the ratio of 
the energy in the field of the ideal 
coil to that stored in the field of a 
practical yoke. 

Energy in the field of the ideal 
: a? Sin? @ Ey, 
coll = O70 L. 
Where a = radius of inside of neck 
of the CRT. 

6 = deflection angle. 

E,, = second anode potential. 

L, = length of the deflection 
field. 

The energy in the field of a 
practical coil is difficult to calculate 
accurately; it is much easier to 
measure the inductance of the coil 
on a bridge and measure the cur- 
rent for the required deflection. 
From this the energy in the coil is 


2 


> joules. 


ergs 


Designing for a high deflection 
efficiency is important because the 
energy stored in the coil at the end 
of the deflection cycle must be dis- 
sipated before the start of the next 
cycle. The rate of decay is defined 
as the recovery time which is a 
function of the resonant frequency 


fr = —. Therefore 


l 
2LC 
LI° is for the requirements the 
more efficient will be the design. 

The ultimate practical deflection 
efficiency for a particular design 
depends entirely upon the judicious 
use of the available geometry. 

Since the number of turns on the 
coil has no effect on efficiency, the 
primary problem in designing a 
deflection coil is one of form. Once 
a suitable form 


the smaller 


factor has been 
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Fig. 3: Series field 
distribution 


established, the number of turns 
required to satisfy the voltage or 
current requirements can easily be 
found. 

To have a suitable form factor a 
coil must meet or compromise with 
the following requirements: 

1. Focus — The requirement of 
focus is a difficult one because the 
particular geometry of the tube 
enters into the problem. Focus is 
usually the best compatible with 
the pincushion allowable. 

2. Pincushion— The trend to- 
ward flatter face plates makes the 
pincushion problem more difficult. 
Pincushion is more apparent to the 
eye than focus, therefore a small 
amount is easily discernible. 

3. Sensitivity—Current required 
for a specified deflection and second 
anode voltage. 

4. Resistance—The resistance is 
a substantial part of the losses in 
the coil and as the ear of the coil 
does not contribute materially to 
the deflection it should be kept as 
small as possible. 

Once the form for a design has 
been established the following is 
true: 

1. The inductance is proportional 
to turns squared. 

2. The I?R power loss is inde- 
pendent of the number of turns. 

3. Voltage drop due to L di/dt is 
proportional to turns. 

4. I is inversely proportional to 
turns. 
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Anything which tends to increase 
deflection efficiency also tends to 
decrease the recovery time. In 
those applications where fast re- 
covery time is important an im- 
provement can be had by increasing 
the efficiency at the expense of in- 
ductance by decreasing inductance 
without decreasing the flux in the 
deflecting field area or, if this fac- 
tor has already been exploited to 
the utmost by decreasing the dis- 
tributed capacity of the coil. This 
can be done by vertical pie wind- 
ing or by using an insulating mate- 
rial having low dielectric constant. 

The minimum recovery time for 
any type of scan is dependent upon 
the resonant frequency for the de- 
flecting system. The minimum re- 
covery time occurs when the yoke 
is critically damped. This occurs 
when the yoke is terminated in a 
resistance which is equal to one- 
half the characteristic impedance. 
By another approximation, 
the minimum recovery time equals 

LC 


9 


close 


1/f* seconds. Ra 


The damping resistance which 
gives minimum recovery time for 
a particular design is larger than 
the theoretical resistance obtained 

LC 


») 


? 


from the equation Rua by a 

factor which is inversely propor- 

tional to the losses due to eddy cur- 
(Continued on page 136) 
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Fig. 1: Effective cable dimensions 


HE rapid development of new coaxial cables and 
their wide range of application has often been a 
source of confusion to the engineer faced with the 
task of making the proper selection of a suitable cable 
for his need. Actually, the case of only one cable 
being able to satisfy a set of requirements is rare. 
Usually, there are several cables which will meet most 
requirements of a particular application. However, 
the data which is published for these cables is, in some 
aspects, quite confusing and easily misunderstood. It 
is the purpose of this article to define and present the 
necessary data to enable the engineer to evaluate the 
cables more properly and then be able to select the 
most suitable cable for the expected operating con- 
ditions. 
Basic Parameters 
There are seven basic parameters of a coaxial cable 
for which values are usually published. These are: 
A. Electrical Properties: 
1. Characteristic Impedance 
2. Capacitance 
3. Attenuation 
4. Velocity Ratio 
B. Material Properties: 
1. Maximum Operating Voltage 


2. Temperature Limits 


3. Power Rating 

if the value of each of these parameters is available, 
then the operation of this cable can be described under 
most conditions. The first four are dependent upon di- 
mensional variations to such an extent that they must 
be carefully regulated and measured on samples from 
every production run. The last three quantities, how- 
ever, are considerably less affected by any dimensional 
variations; they are rather functions of the over-all 
dimensions and type of coaxial cable. In addition, the 
impedance, capacitance, attenuation and velocity ratio 


C. CAMILLO and G. J. MARES, Amphenol Electronics Corp., 
1830 S. 54th St., Chicago, Ili. 
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POWER INPUT- WATTS 


The seven basic parameters of coaxial 
cable are examined and their relative 
importance is determined for a wide 
range of applications. Design data 
include attenuation figures and maximum 


operating temperatures 


By C. CAMILLO and G. J. MARES 


Guide To The 


are all interrelated while the voltage rating, tempera- 
ture limits and power rating are more or less inde- 
pendent of each other. The actual method of deter- 
mining each parameter theoretically with due con- 
sideration to practical limitations and experiences will 
be given in subsequent sections. 


Determination of Electrical Properties 

A. Characteristic Impedance 
Probably the most used and discussed cable param- 
eter is the characteristic impedance. This quantity is 
the direct ratio of the voltage to the current along the 
line and physically equals that terminating impedance 
which absorbs all transmitted energy. In selecting a 


Fig. 2: Power input vs. freq. of polyethylene capies 
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Fig. 3: Permittivity vs. diameter for polyethylene cables 
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Fig. 4: Permittivity vs. diameter for teflon cables 


Selection of R-F Cables 


coaxial cable that will most efficiently transfer r-f 
energy, the engineer must use a cable that will match 
the signal source and the load that is being used in 
the installation. This impedance is usually described 
in terms of cable dimensions and 


is given by the 
following equation: 


where: 
e = dielectric constant 
D = inner diameter of outer conductor 
d = 
Eq. 1 is really a simplification of the rigorous 
equation, 


outer diameter of inner conductor 


Fig. 2A: Power input vs. freq. of teflon cables 
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= resistance per unit length in ohms 
G = conductance per unit le neth 


in mhos 
inductance per unit length in henrys 
C= capacitance per 


Z= 


unit length in farads 
characteristic Impedance in ohms 

At frequencies above 1 mc and with good dielectrics, 
it has been found that the quantities R and G can be 
neglected without sacrificing accuracy. Thus, Eq. 2 
reduces to Eq. 1 with suitable substitutions for in- 
ductance and capacitance formulas. 

Eq. 1 is exact, however, only if the center conductor 
is a solid wire and if the outer conductor is a con- 
tinuous cylinder applied tightly over the dielectric. 
Such a line is not very flexible and cannot be readily 
used in many applications. As a consequence, the 
outer conductor is more commonly applied over the 
dielectric in the form of a braided configuration. In 
many instances, the center conductor is made up of 
stranded wire rather than solid wire for purposes of 
greater flexing endurance. Experiments have shown 
that the effective electrical diameter of a solid and a 
comparable stranded center conductor are not equal. 
Likewise, a braided outer conductor is never as tight 
as a cylindrical outer conductor. Thus, if were 
to take the actual dimensions of a coaxial cable and 
substitute all quantities in Eq. 1 above, the character- 
istic impedance obtained would not compare to the 
actual measured value. 


one 


In the course of many years of accumulating such 
data, correction factors have been determined for the 
stranding of a conductor and the departure of a 
braided outer conductor from that of a perfect cylin- 
der. The first factor is called the stranding factor. 
The second factor has been correlated to the dielec- 
tric constant of the insulation since it is found to be 
directly dependent upon the diameter of the insulation. 
This is illustrated in Fig. 1 for clarity. Eq. 1 with the 
appropriate corrections becomes: 
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Fig. 5: Power rating vs. ambient temp. for polyethylene 


R-F Cables 


(continued) 


138 D 
log 
| 
kd 
V « 
whe re , 
€ effective dielectric constant 


k stranding factor 
The appropriate values for k based on theoretical 
computations have been given in the past by Mildner 
and are shown in Table I. 


TABLE | 


Value of k for Concentric Strands Only 


No. of Strands 


More recent work performed at Amphenol indicates 
that for a seven stranded conductor a value of 0.955 
should be used for k. No further work has been done 
with higher strandings. 

In addition, corrections for the dielectric constant 
must be considered. Since a braided outer conductor 
deviates from the ideal cylinder, it is quite evident 
that the dielectric will no longer be homogeneous but 
rather heterogeneous due to the introduction of very 
small air pockets at the surface of the dielectric mate- 
rial. Using the appropriate stranding factor along 
with the cable dimensions and impedance, the effective 
dielectric constant, ¢, was calculated from Eq. 3 as D 
was varied. A plot of the ¢, values versus cable core 
diameter of polyethylene cables is given in Fig. 3. It 
will be noted that ¢, increases as the core diameter in- 
Values of the effective dielectric constant of 
Teflon are presented in Fig. 4. 


creases. 
Although it is possible to determine the dimensions 
of a cable for any desired impedance, there are a num- 


ber of practical limitations which must be considered. 
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Fig. 5A: Curve for teflon. Both curves independent of freq. 


For instance, it is not possible to apply heavy insula- 
tion walls on small diameter wires. Without going 
into great detail on this aspect, it will suffice to point 
out that for solid polyethylene coaxial cables, the range 
of practical impedance is of the order of 15 to 80 
ohms. For semi-solid dielectrics, the impedance can 
be as high as 185 ohms using special construction 
techniques. 

A convenient method of measuring the character- 
istic impedance involves the velocity ratio and capaci- 
tance of the cable. The velocity ratio can be measured 
with a velocity ratio meter such as that designed by 
the Naval Research Lab. A capacitance bridge is used 
to find the capacity. The above quantities can then 
be combined into the following equation: 


101,600 
Vel. Ratio (°%) C 


Zs = - 
ap. (mmf/ft) 
B. Capacitance 
This parameter is also a dimensionally dependent 
quantity. It is determined by the following equation: 
‘ . 7.354 
C(mmt/ft) = €) 
D 
kd 
(Continued on page 127) 
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Fig. 6: Power rating factor vs. altitude, polyethylene 
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Fig. 1: The phase-shift oscillator 


By W. HICKS 
Engineering Dept., 

Raytheon Manufacturing Co., 
Newton, Mass. 


This transistor oscillator circuit provides economy and 
stabilty of operation for low frequency oscillators and 


modulators. It needs no inductor, is compact, and draws 


low power at low voltage 


N applications where low frequency oscillation is 

required, many circuits use large inductors to ob- 
tain oscillations; other circuits, such as the wien- 
bridge type oscillator, employ two or more tubes or 
transistors. The transistor phase-shift oscillator has 
a definite advantage over these, since it requires only 
one transistor and eliminates the necessity of the 
large inductor. It runs on a twelve or six volt battery 
and can be constructed in a compact unit requiring 
very little power to operate. 


Design 
The transistor phase-shift oscillator differs from a 
vacuum tube phase-shift oscillator because of the 
transistor’s low input impedance. Whereas the grid 
of the vacuum tube oscillator presents essentially an 
open circuit to the remainder of the network, this 
particular oscillator uses the input impedance of the 
transistor to provide part of the phase shift. As a 
consequence of this, the input and output impedances 
enter into the expressions for frequency of oscillation 
and minimum beta required for oscillation: 


I 


* 3 Ri 4 Rz Ri ] 
R R? 


Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 


R: = 
- Base bias resistance Colleetor bias resistance 
, = Input impedance of Output impedance of 


Transistor Transistor 


From eq. 1. it is found that the optimum value of R, 
that which enables the circuit to oscillate with the 


lowest beta possible, is approximately 2 K. 


Operating Requirements 
In order to obtain the maximum undistorted power 
output (unusually 0.5 mw) it is necessary to choose 
the load impedance to correspond with the beta of the 
unit used. (See Fig. 2.) This drawback can be over- 
come—or at least reduced—by using units with betas 
of 100 or greater. For such units a load impedance 
of 1 K will give the best results. The use of high beta 
units has further advantage in that it allows the fre- 
quency to be controlled by the R as well as the C of the 
phase shift network. For instance: if the beta is high 
enough to allow R to be 4.9 K, then oscillations of 
10 cps can be obtained with C 1.0 pf, whereas at 
least 2.0 uf would be needed when R ye ee 


Frequency Stability 

As the internal parameters of the transistor change 

due to temperature fluctuations or changes in the 

operating point—the frequency of oscillation is apt to 
shift somewhat. This change is given by: 


Phase-Shift Oscillator (continued) 


From eq. 1 we have, 


Ow —|] 


aR: 2RC_ 


& 7 


is Ri vi Ri aT 
R R? 


- or 
[ 3 4 Re | 
R R? 


, 3k . Ri a4 
R R? 


R 
el 
3R: . RR? 
"Pile 3 


for illustration, we let R = R; = 2 K and 
R 1.4 K, as before, and obtain: 


x 10-4 


Temperature Shift 

Since the output impedance is 
approximately 20 K and is shunted 
by 2.2 K R,, it is apparent that 
R, will change much less with tem- 
perature than Ro. 
therefore AR, <<’AR, 
and eq. 3 becomes: 
IV. Aw 2w X10 A R: 

In actual operation the average 
transistor was observed to shift 
frequency 0.25% to 1.0% max., as 
the temperature was raised from 
25°C to 60°C. As can be seen from 
eq. 4, this corresponds to a change 
of 90 ohms in Ro, or approximately 
125 ohms, in the input impedance 
of the transistor. This is a 6.5% 
change and is the most that would 
be expected in the temperature 
stabilized circuit of Fig. 1. 
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Stability 


Better stabilization could be ob- 
tained by using a thermistor or by 
increasing the emitter resistor to 
1.5 K. This latter approach has 
the effect of lowering the collector 
current and thereby improving the 
stabilization. However, this has 
one disadvantage—namely, that it 
changes the operating point such 
that the input impedance increases 
and higher beta units are required 
for oscillation. 


Oscillator Frequency 


If we assume that the input im- 
pedance of the transistor is 2 K so 
that Ro 14 K and Rk = 2E, = 
2 K, the expression for the fre- 
quency of oscillation becomes: 

1 
6 « RC 


f = 30 eps for 


Frequency Limits 


It would appear from the above 
equation that almost any frequency 
of oscillation desired could he ob- 
tained merely by changing C. This, 
however, is not so, due to the fact 


that the input impedance of the 


transistor is partly reactive. For 
instance, in an audio type transis- 
tor, there is a diffusion capacity of 
approximately 0.01 yf in shunt 
with the input impedance. There- 
fore, at a frequency of approxi- 
mately 1 KC. (corresponding to 
C ~ 0.03 pf) the capacitance of 
the phase shift network is of the 
same order of magnitude as the 
diffusion capacity. This introduces 
an additional phase shift within 
the transistor and the circuit can- 
not be expected to function prop- 
erly at this frequency. As a result, 
this type of oscillator appears to be 
inherently a low frequency oscil- 
lator. 


Distortion 


The circuit shown in Fig. 1 os- 
cillates at a frequency of about 30 
eps for R = 2.2 K and C = 1.0 pf. 
It has a maximum _ undistorted 
power output (2% distortion) of 
about 0.5 to 0.7 mw, and holds fre- 
quency well as the temperature is 
varied. (For the average transistor 
a frequency change of 0.25% to 
1.0% is observed as the tempera- 
ture is raised from 25°C to 60°C.) 
Frequencies as low as 10 cps are 
easily obtained with a 100 y.fd emit- 
ter by-pass capacitor, and frequen- 
cies lower than this can be obtained 
by using a larger by-pass capacitor 
or by biasing the transistor with 
the emitter connected directly to 
ground. 

The transistor phase-shift oscil- 
lator seems to offer both economy 
and stability for low frequency os- 
cillator and modulator applications. 


Fig. 2: For 2% max. 
distortion 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


* TO LATCHING RELAY 


— 


| 


SELENIUM RECT 


Ism4a] 150 Vv 


: NOV 


6.3 E 
x 


R-C time circuit discharges, thus starting recorder 


Automatic Tape Starter 


G. E. MADSON 
KVOR, Colorado Springs, Colo. 


ERE’S a solution for getting 

delayed network tapings started 
on schedule and at the same time 
taking some of the load off the 
combo man who is normally making 
a break and spot. 

Our tape starter input is sup- 
plied with network through a spare 
amplifier at about zero level which 
holds the starter tube in a static 
condition. When the network 
breaks with 15 to 30 secs. of si- 
lence, the time constant circuit dis- 
charges and allows the tube to con- 
duct, energizing Kl and starting 


recorder through the remote start- 
ing contacts on the recorder. The 
remote starting system is composed 
of a latching relay with the con- 
tacts in series with the start switch 
of the recorder. The latching relay 
is required so that the machine will 
remain energized when the starter 
returns to normal at the start of 
the net program. A release button 
for the latching relay is needed to 
set up for the next time the starter 
is to be used. 

You may find it necessary to 
change R1 to suit different plate 
voltage or different input level. At 
any rate, the unit is designed as a 
voice operated slow release relay 
and should release the relay after 
a delay of approximately 10 secs. 


Designing A Mixer 
For BC Amplifiers 


J. L. McFARLAND, Ch. Eng. 
WAFC, Staunton, Va. 


HE mixer to be described is 

especially applicable to the 
Model SA-134 audio amplifier used 
in Gates Transcription Players, and 
for remotes. Or it may be used 
with other amps of similar design. 

Such a mixer may contain sev- 
eral input circuits in parallel, and 
affords a means for remotely con- 
trolling the gain of the amplifier 
to which it is attached. No changes 
in the amplifier are necessary in 
order to use the mixer. Only the 
jumper plug to the remote gain con- 
trol need be rewired. On the SA- 
134 amplifier, this plug is desig- 
nated as J3. (It is recommended 
that a separate plug like J3 be ob- 
tained and attached to the output 
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cable of the mixer, leaving the 
original plug unchanged. Thus, the 
amplifier can be readily converted 
back to single channel operation by 
merely removing the mixer and re- 
placing the original jumper plug). 
When the mixer is being used, the 
volume control on the amplifier be- 
comes inoperative and the gain con- 
trol on the mixer takes over. 


Rewired jumper for mixing 


SOCKETS 


, SOCKET ON : 


SECOND 
Stace 
v3 


AMPLIFIER 


July 1956 


Inexpensive Prompter 


STANLEY BLITZ, Engr. 
WEAT-TV, W. Palm Beach, Fla. 
'HE following is our idea of a 
low cost, easily built tele-promp- 

ter: The materials needed are two 
typewriter rollers and a window 
display motor, or a geared down 
phono motor (approximate speed, 
15 rpm). The motor’s shaft should 
have a pin driven through it. Type- 
writer rollers, when removed from 
their carriage, have a fixed hollow 
shaft on one side and a retractable 
shaft on the other. On the fixed 
hollow shafts of the rollers, a 
slotted groove should be made wide 
enough to allow free insertion of 
the motor shaft’s pin. The motor 
shaft itself, must fit freely in the 
hollow shaft of the rollers. The 
chassis is made of heavy aluminum 
and is the same dimensions of a TV 
camera. The depth need only be 
about 3 or 4 in. 

The top roller will do the driving 
of the gyp sheet from the bottom 
roller, which will be free rolling. 
The two rollers should be made in- 
terchangeable. The _ retractable 
shafts of the rollers should ride in 
a hole slightly larger than the 
shaft, and the hole should be deep 
enough to prevent slipping of the 
rollers. The hole should not go all 
the way through the chassis, to 
make use of the retractabie feature 
of these rollers. The rollers are re- 
moved by retracting them to the 
right, and then out. A fixed shaft 
is used for the bottom roller to roll 
freely on. This shaft and the motor 
shaft should be made long enough 
to prevent slipping and 
enough to allow removal of 
rollers. 


short 
the 


The gyp paper can be kept in 
cylinder form and can be slipped 
orto the bottom roller and then 
placed on the prompter. Bring the 
paper up to the top roller and 
attach by means of scotch tape. 

A hand, on-off switch is used by 
the announcer to enable him to stop 
and start the prompter. The promp- 
ter is mounted on a stop light dolly 
which enables it to be positioned 
easily by any camera, or between 
cameras. 


Protecting and Packagin 
Electronic Equipment 


In TV sets, the presence of high 
voltage and the danger from im- 
plosion of picture tubes renders 
the enclosure problem somewhat 
greater.® Total enclosure of the pic- 
ture tube is required and while the 
thickness of the surround varies 
with the size of the tube, it must be 
determined by actual implosion 
tests. An indication of strength may 
be gotten from the suggested value 
of a 7/32 in. laminated glass protec- 
tion for a 19 in tube face 

Elsewhere the enclosure must not 
have holes exceeding 2/10 of a sq 
in. in the line of flying particles and 
must withstand at least a 5 ft.-lb 
impact from a 1.18 lb. steel sphere 
including the window. All picture 
tube assemblies are also subject to 
special check by underwriters with 
respect to X radiation. Radiation if 
any is very soft and easily stopped 
In nearly all instances the glass im- 
plosion plate is more than adequate 
From a practical standpoint this 
problem may be neglected except 
with the very largest direct view 
tubes or with high voltage projec- 
tion tubes or in perhaps some cus- 
tom installation where far less dense 
than ordinary housings and face 
plate might be employed. 

When it comes to shock hazard, of 
course, the Achilles heel in the TV 
set is usually the back. An inter- 
lock should be used which works 
even under the handling of the fool- 
hardy, and it might be remembered 
that even though the back does con- 
tain no openings larger than 2/10 in 
in diameter through which no 10 in 
rod might contact a live part, that a 


W. H. HANNAHS, Automatic Produc- 
tion Research, 195 S$. Columbus Ave., 
Mt. Vernon. (This article was prepared 
while the author was employed at Syl- 
vania Electric Products Inc., Physics 
Labs., Bayside, N. Y.) 


By W. H. HANNAHS 


flimsy back can yet be distorted 
enough without disturbing the inter- 
lock to admit an inquisitive hand. 
Parts are generally considered to 
involve shock hazard if they carry 
more than 25 v. and upon contact 
will provide through a load of 500 
ohms, 300 ma. after 3/10 msec., or 
5 ma. after 2/10 seconds. More in- 
volved definitions’ of 
necessary for 


shock are 


circuits containing 


Fig. 6: Most tubes cannot be potted 
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high capacitance or voltages above 
500 v. 

Sets not employing power trans- 
former supply isolation must be in- 
dividually tested for enclosure com- 
pliance by underwriters. All of the 
above is of course predicated upon 
separate enclosure of the high volt- 
age supply by a non-discardable en- 
closure. It might be noted in passing 
that housing requirements for any 
type of appliance are predicated on 
locating most of the fire susceptible 
components underneath the steel 
chassis. This includes, of course, 
those uncased power handling trans- 
formers or transformers capable of 
receiving appreciable quantities of 
current through failure of other 
components. Hence there is good 
reason for finding the transformers 
in the under chassis of receivers. 


Wax Coating Materials 


Where dielectric loss is of para- 
mount importance, the pure hydro- 
carbons are undisputed leaders. This 
includes styrene, polyethylene and 
hydrocarbon waxes. Unfortunately, 
some of the resins having most de- 
sirable electrical properties are not 
easily applied as coatings to elec- 
tronic equipment. Polyethylene may 
be flame sprayed but this is hardly 
suited to the purpose; styrenes form 
only thin coatings from solvents and 
must be cast about the components 
for maximum utility. It may be re- 
called that coatings in general are 
gelled in place by a variety of me- 
chanisms: cooling from the hot melt, 
evaporation of solvents, oxidizing 
drying, flocculation of emulsions, 
polymerization. 

When consideration is given to the 
ease of application, low loss, build, 
flexibility, adhesion, intrinsic hydro- 
phobic properties and cost, it may be 
understood why waxes have re- 
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Part Two of Two Parts 


Recent experiences of the military in hot, humid 
climates has focussed attention on the need for protecting 


electronic circuits against fungi 


and moisture, as well 


as mechanical shock and stress. Protective measures 
to accomplish this goal are described here 


tained a place against a multitude 
of competing coatings. Waxes melt- 
ing up to 275°F can be tropicallized 
with pentachlerophenol. 

Not much detail can be given 
here of the wide choice available in 
wax compositions except to mention 
the principal constituents: natural 
paraffin (ozokerite), clear petroleum 
paraffins, yellow ceresine (of vege- 
table and mineral origin), brown 
cerese (a petroleum wax), brown 
cetyl acetamide, hydro- 
genated yellow-brown 
carnauba (from palm trees), hard 
montan, and chlorinated naphtha- 


beeswax, 
castor oil, 


lenes. 

The latter are 
capacitor 
talline waxes are 
petroleum 


electrical 


most familiar as 
impregnants. Microcrys- 
highly refined 
paraffins with excellent 
properties, strength and 
higher melting points. 

The most important part of any 
impregnation is that the parts be 
dried, and also hot so as to assist 
penetration. Removal of entrapped 
air by vacuum is almost the only 
way to get thorough penetration and 
the impregnation when admitted to 
the chamber is driven by one or 
more atmospheres of pressure into 
the evacuated interstices 

Waxes 


softening 


can be compounded for 
points as high as 130°C. 
Not the least of their uses is as an 


effective moisture overseal in more 


porous higher-temperature coatings. 
This is frequently seen on ceramic 
disc capacitors where a coarse sus- 
pension of powdered phenolic resin 
has supplied the base coating. The 
penetrability of wax is also signi- 
ficant. 

Wax protections may be found on 
some of the highest grade electronic 
instruments where temperature is 
not a problem 

Almost any of the vinyls have ex- 
cellent moisture barrier characteris- 
tics, hence their use in cocoon wraps, 
but they soften at quite low tem- 
peratures 

Alkyd resins, while not the lowest 
loss materials, have excellent tem- 
perature resistance as well as the 
ability to form impervious films 
Also they build well (the necessity 
of heavy layers to adequate mois- 
ture barriers having been previously 
mentioned), dry readily, and have 
excellent adhesion to metals. They 
are widely used in paints, varnishes 
and ink, and early found a place as 
armature dopes. They are probably 
most familiar as glyptals. Their best 
properties are brought out in baking 
varnishes and have found consider- 
able usage in saturants, low fre- 
quency coil coatings, and in some 
multicoating transformer impregna- 
tion processes. More recently air- 
drying alkyds have extended their 
application and many familiar var- 


Table I: Comparative Methods for Evaluating 
Magnet Wire Varnish 


Moisture 
Permeability 
x 18" 


Type 


Dielectric 
Strength 
V./mil 


Loss of D.S. 
after 24 hrs. 
in Water 


Ave. time 
to Failure 


Oil modified asphalt 0. 
Pigmented short oil alkyd 0. 
Oil modified phenolic 4. 
Oil modified alkyd 2: 


1,000 
1,000 
1,800 
1,200 


65% 
80 % 
30 % 
45% 
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Fig. 7: Accessibility is essential 


with 
solid alkyd 


obtainable. 


nishes are blends of alkyds 
other materials. 100% 
formulations are also 

Silicones, with their hydrophobic 
nature and high dielectric strength, 
provide good Class H impregnants 
for components, but are still limited 
as wire coatings because they do not 
have the best film forming proper- 
Silicones blended with good 
film formers such as alkyds show 
more promise. The art of the proper 
plasticization of also 
young. Consequently, those silicone 
varnishes, or any varnishes for that 
matter which have been extensively 
field proven, are much to be prefer- 
red 


ties 


silicones is 


The wide use of phenolic resins is 
creditable to their good electical 
properties for all except UHF, plus 
generally good water and chemical 
resistance. They release solvents and 
polymerize readily to tough films, 
and are versatile enough to be mod- 
ified to a particular need by blend- 
ing with drying oils or other resins. 
They can, for instance, be made sol- 
uble in common aliphatics like gaso- 
line naptha) or even 
alcohol. This versa- 
tility has resulted in a long list of 
good heat-reactive varnishes as well 
as other formulations for electrical 


use 


(petroleum 
suspended in 


Insulating coatings may be evalu- 
ated by test but, according to 
Mathes®, their ASTM Moisture Per- 
meability is not a reliable index of 
their value as insulations. Table I, 
adapted from the reference, will il- 
lustrate this. 

Mathes’ method of testing a dip- 
coated wire to failure seems (results 
in last column) more realistic than 
any measurements made on panels 
or rods. This of course indicates sus- 
ceptibility to breakdown 
125 


ultimate 


Continued on page 


New 


Lab Equipment 


MAGNETIC AMPLIFIERS 


These 


ise as 


units are designed for 
power amplifier output 
stages for the control of 400 cycle 
2-phase servo motors. The output 
is sinusoidal, variable in ampli- 


tude, and phase reversible. No 
DC power supplies are necessary 
for operation of the amplifiers 
and their transistor or tube con- 
trol circuit. Ambient temperature 
range: 55°C to 100°C. Stand- 
ard output ratings: 3, 6, 10, 16 
and 40 watts. Timely Instruments 
& Controls Corp., 1645 W. 135th 
St., Gardena, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES ( Ask 


for 7-192) 


POWER SUPPLIES 


Four new rack model regulated 
supplies Models 281, 
281M, 282 and 282M, have a panel 
Models are 
rated for 200 milliamps, with a 
range of 125-325 VDC for Models 
281 and 281M, and 325-525 VDC 
for Models 282 and 282M. 


cient tolerance is incorporated in 


de power 


height of only 5% in. 


Suffi- 


the specifications to allow for nor- 
mal commercial component and 
tube deviations. LAMBDA Elec- 
tronics Corp., 11-11 131 Street, 
College Point 56, N. Y. ELEC- 
TRONIC INDUSTRIES (7-19 


60 


WIDE-BAND AMPLIFIER 


341A is a wide-band, low dis- 
tortion general purpose amplifier. 
Total harmonic distortion is less 
than 0.5% from 25 to 20,000 cps. 


Frequency response + 0.5 db 


from 5 to 50,000 cps. Source im- 
pedances of 30/50, 125/150, 250 
300, 500/600 with 
transformer. Load impedances of 
8, 16 ohms and 70 V. line. Output 
impedance less than 3.5° of nom- 
al load impedance. Noise level 
85 db below full output. Altec 
Lansing Corp., Dept. TT-3, 9356 
Santa Monica Blvd., Beverly Hills, 
Calif. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-22 


t+ A665 plug-in 


CHOPPERS 


Types 175 and 300 
choppers with 


miniature 
several mounting 
adapters are rated for a drive of 


6.3 v. RMS. 
are for operation at 60 cps: 


Series 175 choppers 
Series 


300 operates at 400 cps. They are 


hermetically sealed single-pole, 
uble - throw, break-before-make 


exceptionally low noise 


and long life. Two of the adapters, 
one for horizontal mounting, the 
‘ther for vertical mounting, are 
shown. Airpax Products Co., Mid- 
dle River, Baltimore 20, Md. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-175) 
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PULSE GENERATOR 


Model B-3 Pulse Generator is 
designed for applications involv- 
ing repetition rates through one 
MC, delays from 0 to 10,000 usec., 
and fast rise time pulse output of 


- 


ee < 7 { 


‘%® 
6 6 


® 


positive or negative polarity and 
widths 10,000 usec. The main 
pulse can be delayed with respect 


o a synchronizing pulse by 


+ 


time 
intervals continuously variable in 
The main pulse width 
continuously varied from 
.O8 to 10,000 usec. in 5 ranges. 
Rutherford Electronics Co., 3707 
S. Robertson Blvd., Culver City, 
Calif. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-2) 


RF AMPLIFIER 


RF Amplifier, Model 1460 is a 
compact unit capable of supplying 


5 ranges. 


can be 


15 w. min. of r-f power into a 50 
ohm load over the frequency range 
of 200-250 MC. Specified output 
power will be obtained with no 
more than 2 w. of r-f input power. 
A filter box enclosing filters for 
each power input lead is provided 


to minimize r-f leakage. Power Re- 
quirements: 400V DC @ 120 ma. 
nominal 6.8V AC or DC @ 1 amp. 
Telechrome Inc., 632 Merrick Rd., 
Amityville, N. Y. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-185) 
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New Test Equipment 


VIBRATION METER 

Type 1-128, new, all-transistor 
vibration meter, which can be car- 
ried and used anywhere to mea- 
sure the amplitude of vibrations 
in the 10 to 1000 cps frequency 


range, uses two ordinary : 

dry batteries to provide power. 
This all-transistor design alle- 
viates the problem of microphonics 
(an important 
jet-engine 


consideration in 
testing where high 
noise levels are encountered. Con- 
solidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasa- 
dena, Calif. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (7-4) 


TUBE PRINTING 
New 


apply 


imprinting machine can 
company names, contract 
numbers or any other imprint to 
cylindrical objects. It is designed 
to handle vacuum tubes with up 
to 12 in. diameters and is adapta- 
ble to cylinders with a max. length 
of in. Dies used are the same 
conventional rubber type as used 


t 
( 
‘ 


in office stamps. Up to 400 pieces 
‘an be imprinted in 1 hr. The ma- 
chine weighs 25 lb. and measures 
11 x 16 x 13 in. Murco Mfg. Co., 
RR No. 1, Box 5W, Delray Beach, 
Fla. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-160) 
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10 MC OSCILLOSCOPE 


The de to 500 ke horizontal 
amplifier of the Model 150A High 
Frequency Oscilloscope provides 
sweep magnifications of 1, 5, 10, 


50, and 100. Full sweep range is 


from .02 usec/em to 
The main vertical amplifier (pass 
is driven by 
Single channel 
1 151A preamp has a 5 
Model 152A 
preamp is dual channel. Hewlett- 
Packard Co., 275 Page Mill Rd., 
Palo Alto, Calif. Tele-Tech & 
ELECTRONIC INDUS. (7-16) 


preamps. 


1\ m sensitivity. 


DRILL BUSHINGS 
PEM 
designed for eas 


allation in drill 


Line of 
bushings 
i templates made 
om thin gauge aluminum or cold 
el. Only single hole is 
Self- 


( ompres- 


required for each bushing. 
clinching, bushings are 
mounted by any pneumatic 
hydraulic squeezer or arbor 
locked into 
True alignment is auto- 


press 


and positively 


rRN\ 
EMBEDDED} ‘\ 
CORRUGATED x 
SHOULDER 
FLUSH 


iN 


TEMPLATE METAL FORCED AROUND 
BACK-TAPERED SHANK 


f 
} 
4 


matic. Bushing holes are held to 
tolerances of drill size plus .0001 
min. to drill size plus .0005 max. 
Penn Engineering & Manufactur- 
ing Corp., Doylestown, Pa. ‘Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 
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TESTING KIT 


A multi-purpose magnetic shield 
testing kit which uses a newly de- 
veloped shielding material is now 
available. New material is made 
from a special medium permeabil- 


called 

is rolled specifically 

| attenuati: and 

high permeability 

Co-Netic which is 
] 


rolled pe ifically for low 


saturation stee 


’ level 
attenuation only. Magnetic Shield 
Div. Perfection Mica Co., 20 N. 
Wacker Drive, Chicago 6, Ill. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-28) 


CR OSCILLOSCOPE 


This Model 3441-A CRO permits 


changing polarity to vertical 


Lt input 


amplifiers, thus keeping 


form on 5 in. CRT 


wave 

showing in a 

1 manner. Freq. range: 
Sweep 10 


conventiona 


10 ep 


| 
to 60 Ke 


modu Lilable. Max. sen- 


10 mv./in. Calibrating 


0-3 and 0-10 
v, peak-to-peak. Phased 60 cps 


horizontal sweep has 160° phas- 
Triplett Electrical 
Instrument Co., Bluffton, Ohio. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 7-14) 


ing control. 


New Computer Components 


DECADE COUNTER 


Reversible innovation of “up 
and down” decade counter can be 
electronically or manually con- 
trolled continuously by either an 
external flip-flop or d.c. voltages. 


Pe Se ee 


The internal gating is a unique 
circuit employing reliable long- 
life neon bulbs. Read-out is visual 
in binary coded decimal and elec- 
trical by a “staircase” voltage in- 
dicating the count. Max. continu- 
ous speed 50,000 cps. Controller 
Instrument Co., 1612 Que St., N.W., 
Washington, D. C. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-147) 


RECORDING DATA 


This new modular 
magnetic-recording components is 


for use 


series of 


in the fields of data acqui- 
handling, 


analysis and 


sition, storage, proc 
simulation. 
Available in models with from 1 
to 14 FR100 


records and reproduces scientific 


essing, 


tracks, the Series 
data in the de to 100 KC range. 


‘ersatility is provided by inter- 


changeable plug-in amplifiers for 


Direct, FM, and 
recording and 
strumentation Div., Ampex Corp., 
934 Charter St., Redwood City, 
Calif. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-7) 


PWM 


reproduct ion. 


tvpes 
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FLEXIBLE COUPLING 

This simple and _ inexpensive 
flexible coupling unit is for me- 
chanically joining and _ driving 
shafts which may be subject to 
slight misalignment. It is of 


plated steel and spring brass con- 
struction and is available for con- 
shafts. 
Wt.: 1 oz. Useful 
in light mechanical assemblies re- 


necting to 4 in. Size: 


14% by 1% in. 
quiring torques of less than 10 
in.-lbs. The Cincinnati Time Re- 
corder Co., 1733 Central Ave., Cin- 
cinnati 14, Ohio. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 7-15) 


CORE HANDLER 


This Core Handler Model 4010, 
i. completely automatic machine 
for high speed handling of minia- 
ture magnetic memory cores in 
production testing. The machine, 
vhich includes’ the 


an electrical 


mechanical 
control 
for sequencing of the 
ious operations), and a 
control box, takes full 


vantage the magnetic proper- 
core to facilitate its 
Operating Speed: One 
core/sec., max. Rese Engineering, 
Inc., 301 Walnut St., 
Tele-Tech & ELECTRONIC IN 
DUSTRIES (Ask for 7-6) 


ties ot 


handling. 


Tele-Tech & ELECTRONIC INDUSTRIES - 


Phila., Pa. 


MEMOTRON 

The Memotron is a direct-dis- 
play storage tube which has the 
ability to capture and _ retain 
transients on its 5 in. screen. 
Traces remain at high brilliance 


indefinitely, until they are inten- 
tionally erased. Traces that ex- 
ceed the maximum writing speed 
of the tube can 
played by repeated retracing at 
repetition rates sufficiently high 
to produce cumulative storage. 
Hughes Products, Div. of Hughes 
Aircraft Co., Los Angeles, Calif. 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES (Ask for 7-91) 


SERVO 

Servo, Type 2V-3362, measuring 
only % in. x 1 in., has 1/3 the 
torque but }5 the rotor inertia of 
a size 10 servo. As the torque and 
rotor inertia factors approx. off- 
set each other and the remaining 
t the 2 motors 
are basically similar, an unusually 
high quality performance is indi- 
cated for the smaller motor. At 


be visibly dis- 


characteristics of 


room temperature, the motor 
starts with 18v. on fixed phase and 
with 0.4V on control phase. John 
Oster Manufacturing Co., Avionic 
Div., Racine, Wisc. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 7-27) 
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New Communications Equipment 


VHF-FM TRANSMITTER 


Model 1461-A VHF-FM Trans- 
mitter is a miniature unit capable 
of supplying 25 w. of r-f power 
into a 50 ohm load over the range 
of 215 to 235 me. Unit is designed 


- & 
oe 


| ee er. 


for FM or PDM modulation and 
has a maximum 125 
ke. Input impedance: 1 Meg 
shunted by 200 uyuf. Modulation 
signal: 2 v. p-p will produce max- 
imum deviation. wave fre- 
quency response: cps to 80 
ke, + 2 db. Sq. wave 
and fall times below 5 usec. 
Telechrome, Inc., 632 Merrick Rd.., 
Amityville, N. Y. Tele-Tech & 
ELECTRONIC INDUS. 


deviation of 


Sine 

100 
response: 
rise 


7-17) 


SHORT STROKE ENGINE 


The Model AJ is a single-cylin- 
der, air-cooled, 4-cycle, gasoline- 
powered engine 
H.P. at 3600 RPM. 

86 pounds, it has a 2%4 in. 
2% in. stroke; 14.9 cu. in. 
displacement and a 
ratio of 6.25:1. It 


developing 5.5 
Weighing only 

\ bore; 
piston 
compression 
has a remove- 


able aluminum-alloy cylinder head 


and a fully counter-weighted, bal- 
anced crankshaft. The engine has 
high tension magneto ignition. D. 
W. Onan & Sons Inc., Minneapolis 
14, Minn. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (7-9) 


Tele-Tech & ELECTRONIC INDUSTRIES 


HOT-STYLUS UNIT 

Quality of disc masters for mi- 
crogroove records is greatly im- 
proved when cutting is done with 
a stylus heated by new hot-stylus 
adapter unit. The unit consists of 


a small lightweight styl 


us termi- 
nal block which fastens to the cut- 
ting head of the recorder, and a 
control panel. Control panel in- 
c stvlus-heat control, 
| itch, and a meter 
for » heater-current indica 
tion. Capps and Co., Inc., 20 Addi- 
son Place, Valley Stream, N. Y. 
Tele-Tech & ELECTRONIC IN 
DUSTRIES (Ask 7-24) 


ludes pilot 


on-off sw 


for 


TRANSMITTER-RECEIVER 
The “COMPA-STATION” trans- 
mitter-receiver is a new addition 
to the company’s standard line of 
fixed FM 


operating in the 


2-way radio equipment 
25-54 or 144-174 
nit includes a 60 watt 
ind the SENSICON 

i adapted 
1-wire 


remote con- 


trol operation from a remote 
117 vac.. 
100 lbs. 
Augusta 
Tele-Tech 


INDUSTRIES. 


trol console. Power: 
Weight is approximately 
Motorola, Inc., 4501 W. 
Blvd., Chicago 51, Ill. 
& ELECTRONIC 
Ask for 7-5) 
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STATIC REJECTOR 
Combining impulse-noise rejec- 
tion with automatic tuning of the 
receiver to which it is connected, 
the TRAK Static Rejector is de- 
signed to improve the reliability 


f code 


auto- 


communication. An 
mati stem, 


atic frequency contr S\ 
drive 


shaft, 


a reversible motor 
yn the re 
maintains 


yperating 
ceiver’s tuning 
the 
ransmit- 

CW or 


accurate tuning in 
presence of receiver or 
ter drift. Available f 
for frequency-shift ommunica- 
tion. CGS Labs, Inc., 391 Ludlow 
St., Stamford, Conn. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-10) 


CARBON MIKE 
New 


for extreme 


carbon microp} 
ruggedness 
communications use, an be 
shielded with a 
boot, making it 


spe rubber 
completely mois- 

Known as C504C, 
B ikeli e case, 18 2 


1-5/16 in. in and 


tureproof. 
it has 3 by 


weighs 9 


OZ. With a 4() 
and a 
200 to 


ohms impedance, 


the 


mike 


frequency response in 
the 
close talking 
Watch Co., 
Tele-Tech & ELEC- 
INDUSTRIES (7-13) 


5.000 cps 
should be ised asa 
unit. Elgin National 
Elgin, Ill. 
TRONIC 


range, 


New Tubes & Transistors 


RF AMPLIFIER TUBES 

Two sharp cut-off cascode RF 
amplifier designed espe- 
cially for application in TV re- 
ceivers employing low B4 
plies are available. The 


tubes 


sup- 


6BX8 


employs a 6.3 v., 400 ma. heater, 
while the 4BX8 with its 4.5 v., 
600 ma. heater, is designed 

use in series heater-string receiv- 
‘rs. Both double triodes operate 
with only 60 v. plate-to-cathode 
voltage. Transconductance is 
6800 wmhos with a B+ of 125 v. 
Westinghouse Electronic Tube 
Div., Dept. T-075, Route 17, EI- 
mira, N. Y. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (7-3) 


TRANSISTOR CIRCUITS 
Potted and sealed transistor cir- 
its, such as Flip-Flops, Multi 

ors, DC Amps, Audio & RF 
iwtooth Gen, Gates, Inver- 

are now available for use 

as a plug-in unit or can be soldered 
directly into the circuit. Units 
make it possible to break any ex- 


PEt ee ee KH 
"1 ‘ ‘ae i 


isting electronic circuit into sep- 
arate component stages. Average 
dimensions: .3138 x .717 x .312. 
Acoustical Electronic Labora- 
tories, 3785 Broadway, New York 
32, N. Y. Tele-Tech & ELEC 
TRONIC INDUSTRIES (7-176 
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HYDROGEN THYRATRON 
New hydrogen thyratron, the 
PL-165, has ratings intermediate 
between those of the 4C35 and the 
PL-5C22, but is no larger than the 
4C35. PL-165 is designed for ap- 


plications where space is limited 
to that occupied by the 4C35, but 
where the capabilities of the 4C35 
are exceeded. Max. ratings of the 
’L-165: Peak plate voltage, 12 kv.; 
peak plate current, 325 a. Max. 
height overall, 6.25 

seated height, 5.63 in.; diam- 


I 
| 
i 


dimensions: 
56 in. Penta Laboratories, 
12 N. Nopal St., Santa Bar- 
Calif. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (Ask for 


7-58 ) 


”) 
» 
» 


POWER TRANSISTOR 


In a Class B audio amplifier, 2 
of these power transistors will 
supply 4 watts with total har- 
nonic distortion of less than 10% 
vhen operated from a 28 volt sup- 

at an ambient temperature of 


2 similar units, also in 


‘lass B operation, will provide 10 
vatts at less than 10% distortion 
from a 12 volt supply at 80°C. Mo- 
torola, Inc., 4545 Augusta Boule- 
vard, Chicago 51, Ill. Tele-Tech 
& ELECTRONIC INDUSTRIES 


Ask for 7-83) 


Tele-Tech & ELECTRONIC INDUSTRIES - 


DUAL TR SHUTTER TUBE 


The BL-317, a new dual TR tube 
with integral shutters for X-band, 
is designed to give complete crys- 
tal protection over a frequency 
range from 8500 to 9600 mc, when 


used between a balanced pair of 
short-slot hybrid couplers. The 
TR electrical characteristics of 
the BL-317 are identical with 
those of the 6334/BL-27, in addi- 
tion to which the shutters, when 
closed, present an insertion loss 
considerably in excess of 40 db. 
Bomac Laboratories, Inc., Salem 
Road, Beverly, Mass. Tele-Tech 
& ELECTRONIC INDUSTRIES 
(Ask for 7-30) 


CERAMIC MOUNT 


Compact ceramic mount im- 
proves the performance of silicon 
power rectifiers, electrically insu- 
lates the rectifier so as to permit 
its use at high potentials above 
ground. Heat conduction is sev- 
eral times more efficient than with 
conventional mounting methods. 


EE 


Mounts can be supplied threaded 
to accept any standard semicon- 


ductor power diode. Raytheon 
Manufacturing Company, Ceramic 
Sales, Waltham 54, Mass. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-29) 
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The CINCH-JAN 
Shield Insert 


— FOR INCREASED COOLING EFFICIENCY 


. . aids in maintaining ' / 
lower operating tube eA ENDS OF 
temperatures . . . equip- “<< INSERT 
ments have fewer fail- 


ures, greater reliability, less maintenance and tube re- 
placement costs. 


Six sizes of the corrugated inserts are necessary 
to fit the six sizes of miniature tubes. The seven- 
pin tubes require a certain corrugation height and 
three widths: for the small, medium, and large 
Lek ENDS OF sizes. The nine-pin tubes require a different cor- 
a INSERT rugation and three different widths: for small, 


medium and large tubes. 


CINCH corrugated inserts are rma 
made from 0.003 inch krolbere ae Number 
cadmium-plated brass shim 20K22591 7 pin Small 

stock with black matte 

finish; bent into a circular 
shape, the ends fitted 
together, and then inserted into - 
the proper shield: The insert 20K22595 Medium Ys ho TS 103U02 
makes contact with the glass 20K22596 lorge "ie 82 TS 109003 
bulb on one side and the shield 

on the other, distributing the 
hot-spot on the tube and conducting 
the heat to the shield with a 
greater radiating surface. 


TS 102U01 
20K22592 Medium Bo ho TS 102U02 


20K22593 Large Yo ; : 349 TS 102U03 


20K22594 9 pin Small ie ho TS 103U01 


These inserts may be adapted to operat- 
ing equipments presently in use with no 
chassis modification or additional space 
requirements. 


Centrally located plants 
at Chicago, Shelbyville, 


Pasadena and St. Louis 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 
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COMPARATOR-CHECKED 
to insure precision parts 


Threaded cores are checked on an optica 
comparator at LOO-x magnification to assure 
exact conformance. Arnold quality control of 
ludes the maintainif 

of rigid electrical, physical and dimensional 


specifications unmatched in the industry 


ron powder cores 1n¢ 


Write for a copy of Bulletin PC-109 
Contains essential data on processing f l hod 
applications, types, sizes, suggested 

etc. of Arnold iron powder cores 


ADDRESS DEPT. T-67 


IRON POWDER CORES 


to meet your highest requirements 


* FOr QUALITY 
% FOr OIMENGOWAL ACCURACY 


Here are the essential facts to keep in mind about iron powder cores— 
and Arnold. As illustrated above, we make a wide selection of cores. 
from simple cylinders to special cores of complicated design. That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 
and cylindrical insert cores you may require: for use in antenna and RF 
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes 
proposed by the Metal Powder Association. © We'll appreciate the op- 
portunity to supply your needs... let us quote on your requirements, 


THE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 


a mt 
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HIDE-and-SEEK 


is a serious game! _ 


In which s 


In the field of 


for *° INTERCEPT 


ANALYSIS 


LORAL is constantly delivering 
LOCATING NEW CONCEPTS IN AVIONICS! 
RECORDING 


Among recent developments are: 
has developed extensive know-how and inion ade ea 


. ad "4 : NAVIGATIONAL COMPUTER. A 
experience. S I i. compact and accurate system thot 
computes and indicates ground 
displacement of aircraft 


Current weapons system concepts in defense planning 
demand the optimum in creative engineering and 


production efficiency. The LORAL Automatic Short 
Ae igi Range GROUND POSITION 

, 7 : Pare — INDICATOR—an 18 Ib. naviga 

PERFORMANCE is the outstanding consideration! oail Vin reat are ear aesegt 


LORAL is an outstanding performer! 


We welcome the opportunity to assist in design 


. . . The LORAL GROUND 
and development of equipment in the field of TRACT PLOTTER that provides 
an instantaneous and permanent 
record of the ground track of 


Dept. T-7 


LORAL ELECTRONICS CORPORATION 


NEW YORK 54, NEW YORK 
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NEWEST MEMBERS OF 
RADIO RECEPTOR’S 


GOLD BONDED FAMILY 


Fast recovery 
High conductance 
Germanium 


mn production 
quantities for immediate delivery 


actual //s) 
size 


TYPE FORWARD REVERSE MAX. INVERSE REVERSE 
NO. CURRENT (MA) CURRENTS OPER. VOLTAGE RECOVERY 


1N191 400K between 10 50K in .5 usec 
: & 50V at 55° C | 400K in 3.5 usec* 


400K between 10 | 50K in .5usec 
Radio Receptor’s “gold stand- —_ & 50V at 55°C 60 400K in2 usec* 


ard” for outstanding diode 
performance is met by our DR403 2 WV 


500K — 10 60 80K in .3 usect 


new group of glass computer 


diodes. The RRco. controlled pr4oa | 20@ sy | 900K Betmaen 10 60 50K in 3 usect 


gold bonding process produces 


these diodes with fast reverse *Switching from a forward current of 30 MA to a reverse potential of 35V. 
; : *Switching from a forward current of 5 MA to a reverse potential of 40V. 

recovery and high forward STest voltage is a continuous 60 cps sine wave. 

conductance as well as unusual 

reliability and long life. They 

are thoroughly tested, both in The performance characteristics listed above are typical 
es of RRco. computer diodes. The complete list of types 
includes many others suitable for receiving equipment, 
transistor biasing, magnetic amplifiers, modulators, 
demodulators, pulse circuitry, logic circuitry, metering 
and varistors as well as computers. 

For full information, write today to Dept. R 


our factory and in actual com- 
puter service under strenuous 


conditions 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 


J 240 Wythe Avenue, Brooklyn 11,.N. Y. © EVergreen 8-6000 


GERMANIUM AND SILICON DIODES * DIELECTRIC HEATING GENERATORS AND PRESSES 


; ' 
Reliable! SELENIUM RECTIFIERS © COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 
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Lowest tube cost of any five!--. Greater efficiency! 
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re is a really new Five! So full of new features sn wl ba’ aire: a: glia the iigesles 
faiting you. — Proposed new FCC regulations uve been coped with. 
band power is confined to the proposed stipulated bandwidth while 
put coupling system including power tube is 100% electrically enclosed and forced air cooled 
It is spurious radiation at o new low. Ultra linear audio driver adds continued reliability in day 


Hay low distortion 


t cost tube complement and lowest primary power consumption of any Five made today. Only 
x: Power tube types positively means lower spare tube inventory. Each of the three cubicles is com- 
pletely independent electrically and mechanically. If floor space is at a premium, place one cubicle 
at right angle or even opposite. Of course, independent cubicles demand independént cooling so this 
new Gates “Hi-Watter” Five becomes the coolest Five in all the business. 


Price? — When designed right, the price is right. Gates manufacturing engineering has cut off 
hours and added quality Yes—the price is very much lower—the actual meaning of Gates 
‘Hi-Watter”, more watts per dollar investment 


GATES RADIO COMPANY © stonsaccurine Encincers Since 1922 + Quincy, Illinois, U. S. A. 
Only 3 power tube types’... Less intermodulation!.-.100 new 


Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 tr product information, use inquiry card 


New cooling system! Less floor space. 
5 OAL O/pnb ADAUY D44/ 1), 


pioneer is the leader 


how these new 


PANORAMIC instruments 


provide high speed, 
reliable checking of 
FM/FM telemetry systems 


19% ZIKD9K739SK 1OSK «JOR 92.5% 
960 17K 3K Sam 105K 22 40K 70K 
FREQUENCY IN CRS 


The Panoramic Telemetering Indicator, Model TMI-1, and Pano- 
ramic Telemetering Subcarrier Deviation and Three Point Calibra- 
tor, Model TMC-1, are designed specifically to provide a high speed 
et able method for checking system operation and subcarrier devia 
tion mits f FM/FM telemetry systems 


Model TMC-211 Panoramic Simultaneous 


Model TMI- 1 Panoramic Telemetering Indicator offers a directly 


read overall visual analysis of the frequency distribution and level of sub- 
srriers oscillators from 350 cps to 85 ke. Magnified views of individual 

hanne r groups of adjacent channels, are readily obtained with front 

This facilitates minute analysis and measurement of dis- 

roducts noise signal spillover anda other spurious effects down 
tudes insufficient to disturb system o rations. Cost-saving routine 

ns can be made with the te emetry s » in full operation 

By comparing subcarrier frequencies with pr » markers generated by 
TM¢ or TMC-21 the TMI-! 


ts well within 


calibration of sub- 


USES FOR MODEL TMI-! * Analysis and measurement of cross modula 


tion, harmonic distortion, noise interference, hum, microphonics, etc. * High 
speed adjustment of subcarrier levels Monitoring overall subcarrier 
spectrun Analysis of switching transients Calibration of subcarrier 
deviation limits (when used with TMC-I or TMC-211 


Model TMC- 1 Panoramic Neg t Subcarrier Devia- 
tion and Three Point Calibrator is ce of accurate 

cryst a! derived center, upper and lc r frequencies for all 

18 channels. Frequency accuracy is *0.( Limit frequencies 

ore +7 2 or ~15 on five op r channels 


Other imit frequencies are available on equest 


Panalyzor Panoramic Soni 
Analyzer Panoramic Ultrasonic Analyzer 


Write for complete information on Panoramic’s 


11-Point Calibrator is an instrument especially designed 
to calibrate the FM/FM Telemetering Subcarrier Discrimi- 
nator linearity simultaneously, accurately, quickly and con- 
veniently. Eleven equally spaced frequency points are 
provided within the +7!/°% or the 15% limits. 


A TMC-2I1 consists of compact individual chassis, each in- 
corporating wherever possible, two compatible subcarrier 
channels and a self contained power supply. A master 
control unit is also provided for linear mixing and simul 
taneous switching of all channels. By combining various 
subcarrier channel chassis, it is a simple matter to assemble 
a system to suit specific needs. 


For each channel there are |! calibrating frequencies 
provided which are at equal frequency differences. Cali- 
brating frequencies are generated from frequency stand 
ards which have an inherent long-time stability of 0.002%, 
The linearity error is guaranteed to be not more than 
002% of the total band-width for any one channel. The 
calibrating frequencies of all channels are controlled syn- 
chronously by solenoids provided in each rack and the 
synchronization can be turned off and the calibrating 

frequencies may be selected manually. An 
automatic timer is provided which can be 
adjusted from '/4 to 8 seconds per switching 


USES FOR MODEL TMC-I Three point calibration of step. Warm up time is less than 5 minutes 
subcarrier discriminator linearity 

14 South Second Ave., Mt. Vernon, 
Makers of * Panadaptor lyze - Sonic 


RADIO PRODUCTS, INC. 


N. Y. MOunt Vernon 4-3970 


Cables: Panoramic, Mount Vernon, 
N. Y. State. 


new and important instruments. 


MICONDI 


‘ ) 
SEES BORE A DIVISION THE HUGHES AIRCRAFT COMPANY 
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You’d have to smash a Corning Capacitor before 


you could alter 


That’s how rugged these miniature 


fixed glass capacitors are. (“ Miniature” 


means about one-third smaller than 
other kinds of equal capacitance. ) 

Their strength comes from the way 
we make them. Layers of conductor 
and dielectric are sealed together under 
heat and pressure into a monolithic 
structure. No mechanical shock short of 
shattering the seal alters the value 
Speaking of values, the table illustrated 
above shows them 

Because everything is sealed in the 
same material as the dielectric, nothing 
outside can get inside 


You can use these capacitors to tem 


peratures of 125° C. and higher with 
proper voltage derating. Even after 
repeated temperature cycling, the TC 
remains the same. And TC stays within 
close limits over a wide temperature 
range, varies little between capacitors. 
Capacitance drift is so close to zero 
that it’s generally less than the error 
of measurement 

We can make capacitors to your elec- 
trical and physical specifications over 
an unusually varied range. Single, self 
supported units can be designed for 
high voltages or high capacitances. 
Series parallel combinations still fur- 


ther extend the range. 


Other electronic products by Corning Components Department: 


Fixed Glass Capacitors 


Transmitting Capacitors, Canned High-Capaci- 


tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination 


Capacitors, Direct-Traverse 


Glass Inductances, Resistors 


and Midget-Rotary Capacitors 


Metallized 


*Dis ited by Erie Resistor ¢ 


orporation 


its values by mechanical shock 


Circle the reader service of this pub- 
lication, or write direct for more infor- 
mation about Corning Fixed Glass 


Capacitors, prices and samples. 


Ask for information on these 
other Corning Capacitors: 


Medium Power Transmitting—CY- 
60 and CY70. Ideal for mobile RF 


transmitters. 


Canned High Capacitance—provide 
the advantages of rugged glass de- 
sign to your specifications. 


Subminiature Tab-Lead—vwp to 90% 
less volume compared to pigtail types. 
To your specifications. 


Special Combinations—the perform- 
ance and benefits of glass in infinite 
shapes, sizes and leads. To custom 
order. 


yw CORNING GLASS WORKS, 95-7 Crystal Street CORNING, N. Y. 


Components Department, Electrical Products Division 


ast page 
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Type ML-300 
Developed by Midland 
for color television 
Shown Actual Size 


Type ML-2G 
New all-glass miniature 


Shown Actual Size 


Only glass makes it possible to get and keep 
such high vacuum in a crystal holder. 


: Type ML-1G 
Only glass gives complete and permanent protec- New all-glass 


° : . : sub-miniature 
tion against atmospheric enemies of crystal tgp FE 
efficiency and service life. 


Now you can have. new high level of crystal performance that just 
wasn’t possible before. All- lass holders for crystals are another 
“first” resulting from Midland’s advanced research. It is another tep in our 
ontinuous effort to overcome whatever problems - tand in the way 
of longer crystal life or . ore precise, constant and unfailing 
erformance ...in short, better frequency control units! 


Check with us on all your crystal 1 — and «ny special requirements. 


\\ 


<J 


Manufacturing Company, Inc. 
3155 Fiberglas Road Kansas City 15, Kansas 


WORLD‘S LARGEST MANUFACTURER OF QUARTZ CRYSTALS 


..every one produced to the industry’s highest standards. 
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WESTINGHOUSE 
SILICON DIODE 


High peak wnverse 
voltages... extremely 
low reverse current 


The Westinghouse XP-5052 fused-junction silicon 
diode can handle 500 ma continuous d-c current 
at peak inverse voltages from 50 to 600 volts. 

Leakage at rated voltage is extremely low... 
result is increased efficiency and temperature 
ranges never before attainable. 

This diode is suitable for use in radio and TV, 
radar, aircraft, magnetic amplifiers, voltage regu- 
lators, computers, precipitators, and other indus- 
trial applications. Two case designs are immediately 
available... pigtail (XP-5052) and threaded 
stud (X P-5053). 

For more information on the XP-5052, or any 
other silicon rectifier requirements, regardless of 
voltage and current, call your nearest Westinghouse 
apparatus sales office, or write Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. 

30x 868, Pittsburgh 30, Pennsylvania. J-09001 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


ACTUAL SIZE 


For product information, use inquiry card on last page Tele-Tech & ELECTRONIC INDUSTRIES - July 1956 


Each Polarad Microwave Signal Generator (4 models cover 950-11,500 mc) is equipped 
with the unusually simple UNI-DIAL control that tracks reflector voltages automatically 
while tuning continuously. Frequency, accurate to +1%, is read directly on the single fre- 
quency dial. There are no mode charts, no slide rule interpolations necessary 

But, most significant are the built-in features that enable use of these rugged instruments 
for so many applications: internal modulation, pulse and FM; internal square wave modula- 
tion; synchronization outputs, delayed and undelayed; provision for multi-pulse modulation 
input; provision for external modulation and synchronization; variable attenuator calibrated 
directly in -dbm; engineered ventilation to insure specification performance over long 
operating periods. 

Contact your local Polarad representative or write directly to the factory for the latest 
detailed specifications 


(all models unless indicated) 


Frequency 
Range 
950- 2400 mc 
2150- 4600 mc 
4450- 8000 mc 
MSG-4 6950 - 10,800 mc 
MSG-4A 6950 - 11,500 mc 


Frequency accuracy: + 1% 


Model 7 
MSG-1 
MSG-2 
MSG-3 


Power output: 

MSG-1 & 2: 1 mw 

MSG-3, 4 & 4A: 0.2 mw 
Attenuator range: 120 db 
Attenwater Accuracy: + 2 db 


Output impedance: 50 ohms 
nominal 


Internal pulse modulation: 
Pulse width: 0.5 to 10 micro- 
seconds 
Delay: 3 to 300 microseconds 
Rate: 40 to 4000 pps 
Synchronization: internal or 
external, sine wave or pulse 


Internal FM: 

Type: Linear sawtooth 

Rate: 40 to 4000 cps 

Synchronization: Internal or 
external, sine wave or pulse 

Frequency deviation: 
MSG-1 & 2: +2.5 mcs 
MSG-3, 4 & 4A: +6 mcs 


internal square wave 


modulation: 
40 to 4000 pps 


External pulse modulation: 
Polarity: Positive or negative 
Rate: 40 to 4000 pps 
Pulse width: 0.5 to 2500 
microseconds 

Pulse separation (for multi- 
ple pulses): 1 to 2500 
microseconds 

Output synchronizing pulses 
Polarity: Positive, delayed & 

undelayed 
Rate: 40 to 4000 pps 
Voltage: Greater than 25 volts 
Rise time: Less than 1 micro 
second 

Price: 

MSG-1, 2 
MSG-3, 4 
MSG-48 


AVAILABLE ON EQUIPMENT LEASE PLAN 
AVAILABLE 


FIELD MAINTENANCE SERVICE 


THROUGHOUT THE COUNTRY \ 


Prices subject to change without notice 


ELECTRONICS CORPORATION 43-20 34th STREET, LONG ISLAND CITY, N. Y, 


Englewood Fort Worth 


Arnprior, Toronto 


REPRESENTATIVES + Albuquerque Atlanta Baltimore 
Philadelphia - San Francisco + Syracuse + Washington, D.C 


Boston Buffalo Chicago 
+ Westbury + Winston-Salem 


Dayton 
+ Canada, 
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CAPE CANAVERAL 


AIR FORCE MISSILE TEST CENTER 


GRAND BAHAMA 


Florida Flight Test Range 


ANNOUNCES OPPORTUNITIES 


In Guided Missile Test Instrumentation 


For Electronic Technicians 
At the following locations 


PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL 


Engineering development technicians 
Radar Timing 
Radar 


Communications Radio Telephone 


Test Equipment Telemetry 


Enjoy pleasant Florida living and working at these locations. 


Liberal company benefits. Relocation assistance. 


INTERESTING DOWN-RANGE ASSIGNMENTS 


Radar Telemetry Telephone 
Radio Timing Optics 
These positions are located on the Islands shown on the map above. Salary, 


809 diffe rential, meals and lodging fur nished. Return to U.S. every 3 months. 


be For information and arrangements for personal 
wntervieu 
send complete resume to: 
Employment Manager, Dept. N-13G 
Missile Test Project 


P.O. Box 1226, Melbourne, Florida 


RADIO CORPORATION of AMERICA 


For product information, use inquiry card on last page 


aha 


INDUSTRY, : 


George W. Lober has been appointed 
sales manager of the newly-organized 
Microwave Electronics Div. of the 
Sperry Gyroscope Co., Great Neck, 
N. Y. 


Appointment of Frank M. Viles, Jr., 
as technical director of the Compo- 
nents Div. of Federal Telephone and 
Radio Div., Clifton, N. J., has been an- 
nounced. 


Perry R. Roehm, executive vice- 
pres. of Norden-Ketay Corp., New 
York, N. Y., has been elected to suc- 
ceed Morris F. Ketay as president. 


Stanley L. Rudnick has jeined the 
National Company, Inc., of Malden and 
Melrose, Mass., as general sales man- 
ager of the Commercial Div. 


RCA Semiconductor Div., Somer- 
ville, N. J., has announced the appoint- 
ment of Robert D. Wick to the position 
of Manager, Government Sales. 


The Ford Instrument Co., Div. of 
Sperry-Rand Corp., Long Island City, 
N. Y., has announced the formation of 
a new missile development division. 
Under the new organization, Lawrence 
S. Brown has been appointed man- 
ager; Lewis J. Scheuer, director of 
engineering; Carl S. Backman, man- 
ager of testing; John J. Woodruff, 
manager, modification center; and 
Lawrence W. Farrell, production man- 
ager. 


Herbert O. Wilson has leen ap- 
pointed works manager of the Astatic 
Corp. of Conneaut, Ohio. 


Bradley Laboratories, New Haven, 
Conn., has announced the appointment 
of Harold B. Rosenberg as production 
manager of its Selenium Div. 


David J. Munroe has been named 
president of the Webster Electric Co., 
Racine, Wis. He succeeds Preston G. 
Crewe who was elevated to the newly- 
created post of vice-chairman of the 
Board of Directors. 


Appointment of Robert J. Jeffries 
as assistant to the president of Day- 
strom, Inc., Elizabeth, N. J., has been 
announced. 


Thomas B. Kalbfus has heen ap 
pointed general sales manager of the 
television-radio div., Westinghouse 
Electric Corp., Metuchen, N. J. 


The Board of Directors of Allen B. 
Du Mont Laboratories, Inc., Clifton, 
N. J., has announced the election of 
Donovan H. Tyson as vice-president 
and controller of the firm. 
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By Robert Oakes Jordan 


IT LOOKS AS though 1956 will be 
a year for magnetic tape recording. 
Perhaps it might be wise to review the 
subject of tape. 

Looking back over the recent history 
of magnetic recording and its plastic 
tape medium, it is easy to see the 
progress in both. 

Factors, more often than not over- 
looked, which are concerned with the 
use and storage of tape should be 
known and used by every person hav- 
ing a tape recorder. 

During the last year, one of the 

4 : , ; long-term projects at our laboratory in 
a ‘ Highland Park, Ill., has been the inde- 
pendent study of magnetic recording 
tape. We are interested in finding out 
Rebert Cakes Jorden pe which practises in its use must be 
In the article reproduced here, just observed and how the user can best 
= 7 ges efter oe ss assure the safekeeping of his recorded 
eat’, Mr bert Oakes Jordan rep h tapes. 
completely unbiased and impartial findings 
on the vitally important subject of tape SEVERAL Ht NDRED reels of mag- 
quality. A leading authority in the high- netic tape from all the tape manufac- 
fidelity field, and tape recording in partic turers were studied. Not more than 
bbe : P ® percent of this tape was submitted 
ular, his comments are of bnnerest tO aN by manufacturers as samples. The 
pars peallmagin ai i tis te bulk was bought by the laboratory. 
i amateur alike 


WINS INDEPENDENT TAPE TEST 
BY LEADING HI-FI AUTHORITY 


. .. as reported in >), 4, magazine 


The tape test described by Mr. Jordan emphasizes two very important 
facts. (1) Different brands of recording tape vary widely in output 
uniformity. (2) Of all the leading brands tested, standard plastic-base 
Audiotape rated highest in consistent, uniform quality. 

This outstanding Audiotape performance is the calculated result of 
extra care and precision in every step of the manufacturing process, 
from selection of raw materials to final coating, slitting and packaging. 
And this same uniformity extends throughout the entire Audiotape line. 

Now there are 5 DIFFERENT TYPES of Audiotape, with base material and 
thickness to meet the exact requirements for every recording application. 
But whatever type you select, there’s only one Audiotape quality—the very 
finest that can be produced. Ask your dealer for our new Bulletin No. 250, 
describing the newly-expanded Audiotape line. Or write to Audio Devices, 


Inc.. 444 Madison Ave., New York 22, N. Y. 


In this a nontechnical report, we will 
tell of those factors considered most 
important for the tape user. It is our 
opinion that output consistency is the 
single most important factor governing 
the choice of any recording tape. Out- 
put consistency means that the tape 
must produce the same qual..y of 
sound as it is played back, month after 
month, year after year. 

If the manufacturer has complete 
control of his tape production proc 
esses, then serious variation should 
not occur. If there are variations in 
the thickness of the oxide, its compo 
sition, or its method of application to 
the plastic base, then there will be a 
variation in the performance of the 
tape. If the user gets too little signal 
in playback or too much, either is 
a serious tape fault 


IT IS SELDOM possible for the tape 
user to judge the quality of the tape 
he uses because faults and inconsis- 
tencies identical to tape failures may 
be caused by poorly adjusted or main- 
tained tape recorders, Virtually any 
brand of tape will provide adequate 
results from the majority of nonpro 
fessional recorders now on the market. 
However, if you want professional 
results, then reel-to-reel, batch-to-batch 
output consistency is iniportant. 

In the tests, we fourm! some remark 
able variations in marketed tapes for 
consumer use. Among those faults 
found most often are these: 


@ Nonuniformity of oxide coating 
causing signal-level variations or 
“dropouts” in which little or no sig 
nal was recoded 

@ Pits or pocket voids, where air bub 
bles or dirt have caused very small pits 
in the oxide coating. In some cases the 
ring magnetization of the rim of these 
pits or holes will cause playback signal 
variation. 

@ Nonuniformity of plastic base sur- 
face, in which, if the plastic base has 
microscopic hills or valleys in its sur- 
face, the oxide coating, though perfect 
ly smooth at the playing surface will 
vary in depth along the tape. This can 
cause that noise-behind-the-signal, per- 
plexing to professiona] recording en 
gineers as well as amateurs. 

@ Uneven slitting, in which the mag- 
netic tape is processed and coated in 
wide rolls and must be slit to what 
ever marketable width is desired 
Large roller knives must be employed 
in the slitting process. If these knives 
get dull or exhibit any heat change 
one to another, the tension of one slit 
edge of the tape varies from that of 
its other edge. This change of 
tension over the length of a 

tape will cause erratic travel of the 
tape over the recording and playback 
heads. 

@ Poor oxide adhesion to the plastic 
base. While this fault is becoming 
more and more rare, it is still a factor 
to consider when buying “bargain” 
or used bulk tape. The drawbacks to 
good recordings are evident in the clog 
ging effect of the loosened oxide pow 
der. 

After the tests, we chose Audio 
Tape Type 51, made by Audio De- 
vices, Which through two years of tests 
and use, proved to be the most consis 
tent of all the major tapés 


a } 444 Madison Ave., 
AUDIO DEVIC g PIAS a New vork 22, N. ¥ 
In Hollywood: 1006 N. Fairfax Ave. @ In Chicago: 6571 N. Olmsted Ave. @ Export Dept: 13 East 40th St., New York 16, N. Y., Cables ‘‘ARLAB’’ 
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ENGINEERS, Binary Counter 
Electronic & Mechanical (Continued from page 49 
PHYSICISTS: The voltage-current relationship 


for a non-linear load may be ex- 
pressed as, 
I K (Ep 6 
In Fig. 4 a typical non-linear 
load line of this nature is super- 
imposed on a composite voltage- 
current characteristic. The non- 
linear load line crosses the char- 
acteristic at points Ay and Bx. 


Top Grade Openings 
At Mielpar Leader in 


Electronic Research & Development 


Aa : | ELECTRON 
Due to our continuing expansion program, a number of top grade LINE BEAM 
openings exist in our new laboratories suburban to Washington, 

D. C. We urge you to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of Fig. 5: Circuit shows neg. G 
advancement. Instead, promotion and advancement are based on 

individual recognition, where skill and ability are the paramount 

factors of determination. Fig. 6: Composite curve 
2. Melpar has doubled in size every 18 months for the past 10 years. 
New openings occur constantly. This enables the engineer to ad- 
vance to positions of increased responsibility as soon as he is ready. 


A 
RL 
3. Our unique “project team” basis of organization gives the engi- 

neer an opportunity to participate in entire problems from concep- 

tion to completion of prototype, and thus experience the “over-all” 

approach to engineering problems necessary to eventual directorship 
responsibility. 


Our new air-conditioned laboratories encompass over 285,000 
square feet and offer complete 


facilities for creative research and 
design. In addition to our central Model Shop, supplementary facili- 
ties, personnel and test eq 


within each project 


Ip; 
1ipment are available for immediate use 
rTO 


iY 
io sp) 


oO 
EFFECTIVE OUTPUT CURRENT 


The Northern Virginia Area, suburban to Washington, D. C., in 


Melpar is located, offers excellent living conditions, enjoys 
the Nation’s I 


} 
reational, cult 


iighest per capita income, fine homes and schools. Rec- 
ural and educational facilities abound. Fully-accredited 
graduate courses are offered at the Melpar laboratories 


and at 5 

iniversities in the Area. These points, which are stable 
: holding points, fall on the linear 
Top Grade Openings Exist in These Fields: . . 

Network Theory * Systems Evaluat * Microwave Technique * UHF, VHF, portion of the characteristic where 
* Magnetic Tape Handling °* Digital ‘ imuyr ‘ ‘ , t: wA- 
Computers © Radar and Countermeasures * Packaging Electronic Equipment a maximum and a constant nega 
Pulse Circuitry ght Simulators © Servomechanisms °* the 
Subminiaturization gn . Small Mechanisms °¢ Quality 


SHF Receivers . Ana 


deflection transconductance 


Control and Test Engineerin occurs. Therefore, dynamic oper- 


ation for a non-linear load line 
r mplete information. Qualified engineers and 1 . : 
sign eee ; clea aia oh — niandhaias takes place without a change in 
will be invited to visit Melpar at Company expense. : 

i : the deflection transconductance 


, ry . . ° ) d mpynro > hig fre we y 
Write: Technical Personnel Representative ow ee improved high rebel siemens 
response is obtained. Increased 


holding stability is also obtained, 
Ni a LPAR Incorporated Pomona Ras ent 


as can be seen by a comparison of 


A Subsidiary of Westinghouse Air Brake Company the relative ordinates between the 


= a linear and non-linear load lines 
3121 Arlington Boulevard, Falls Church, Virgina i wee 
and the characteristic within the 
Positions also available at our laboratories in: és . > 
Cambridge, Mass., 99 First St.; Watertown, Mass., I! Galen St |} areas AxCO and BxEO. 
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KEEPS 'EM ROLLING! 


KESTER ‘‘44” Resin, used in Kester... further assurance of t 
Plastic Rosin and solder alloy control combined with c 
“Resin-Five”’ Flux- formulae .. . all part Kester Flux 
Core Solders k: ep qu ility that'll “kee Pp ‘em rolling 
the production lines 
moving by providing 
the exactly right sol 3E SURE YOU GE1 

ery application. Only virgin metals are ( k “SOLDER 


4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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TRIPOLAR CRYSTAL DIODES V.L.I. DIODES 

For your microwave applications, For computer applications, 

first diode to provide a simplified very low impedance diode 

approach to front-end design in capable of high forward te pcan penn h 
broadband microwave circuitry. conductance with excellent grasa ate werent Ming - 
compact design. Covers the visible 
spectrum and extends to the 
infrared region. 


stability and fast recovery time. 


POWER TRANS! y | \ 


Low thermal resistance design 
offers dissipation up to 4 watts 
with heat sink. Current gain is HIGH FREQUENCY TRANSISTORS 
as much as 312 times more than NPN high frequency transistors built 
to high standards of uniformity. Feat 
comparable types. Both 30 and g u y. Feature 
60 volt versions are available. low collector capacitance and ease of HIGH GAIN 
neutralization in rf and if circuits. AUDIO TRANSISTORS 
One of the standards for low frequency, 
high gain applications. 


Semiconductors 


a 


Each of these semiconductor dev elop- 1942, Sylvania has maintained its semi- 
ments was created to introduce im- conductor leadership by meeting the 
provements in the product you're’ needs of designers with imaginative, 
designing, whether it's a simple tran- new semiconductor applications. 
sistorized radio or a complex computer Consult with Sylvania for your needs. 
system. Whether it calls for higher A new plant at Hillsboro, N. H. is 
transistor power ratings or faster diode devoted exclusively to the manufacture 
recovery time. of semiconductors to provide you with 

Since producing the first commer- production quantities. Write for tech- 
cially available germanium diode in _ nical data. 


SYLVANIA ELectric Propucts INc. 
1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


ELECTRONICS TELEVISION ATOMIC ENERGY 


For product information 
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ASST ELECTRONIC SUPPORTING SYSTEMS 
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re) 


SPECIAL DEVICES CENTER MAINTENANCE METHODS 


30 FROCUREMENT DATA ELECTRON DEVICES DIVISION 


Malk KS1SS RE R kK 


M 


RE R APPLICATION ENGRG DIV 


UNDERWATER SOUND REFERENCES LAB © Locistics ENGRG DIV Fechmigues Chief LL Kaplon 


Box 3429 ( R STANDARDIZATION DIV H 
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 witlespread manufteturing 


| Jreilities are uncuspaseed — 


43 PLANTS IN 10 CITIES 


there are 20 Philco plants devoted to 
manufacturing processes. Some of these plants are shown below. 


Plant 2 Plant 3 Plant 4 Plant 6 
Philadelphia Philadelphia Philadelphia Philadelphia Philadelphia 
497,267 sq. ft. 304,977 sq. ff. 98,079 sq. ft. 157,763 sq. ft. 81,407 sq. ft. 


a’ 
- 


Plant 10 Plant 18 Plant 22 Plant 29 Plant 50 
Philadelphia Philadelphia Philadelphia Philadelphia Philadelphia 
659,222 sq. ft. 147,400 sq. ft. 43,000 sq. ft. 152,789 sq. ft. 668,430 sq. ft. 


Mt. Clemens, Michigan Croydon, Penna. Connersville, Indiana Watsontown, Penna. Sandusky, Ohio 
235,225 sq. ft. 72,023 sq. ft. 1,193,823 sq. ff. 528,852 sq. ft. 226,183 sq. ff. 


Lansdale, Penna. Spring City, Penna. Bedford, Indiana Fairfield, Ohio 
314,700 sq. ff. 90,964 sq. ft. 163,550 sq. ft. 256,994 sq. ft. 


Total area devoted to manufacturing... 


4,789,478 sa. ft. 
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ant! field service in principal cities 


CHICAGO 54, ILLINOIS DALLAS 1, TEXAS 
Merchandise Mart Plaza 201 Southland Life Bldg. 


666 Lake Shore Drive WASHINGTON 6, D.C. 
SAN FRANCISCO 3, CALIF. 744 Jackson Place, N. W. 


1355 Market St. DAYTON 2, OHIO 
LOS ANGELES 25, CALIF. Talbott Bldg., Ist & Ludlow Sts. 


10589 Santa Monica Boulevard MEXICO D.S., MEXICO 
CARACAS, VENEZUELA 409 Monte Himalaya 
T.N.C.A. Telemecanica Nacional, Lomas de Chapultepec 


Apartado 3190 
_ TOKYO, JAPAN 
PARIS 17, FRANCE Shinko Bldg., 8, 2 


22 Avenue De Villiers Chome, Kyobashi, Chuo-Ku 


PHILCO CORPORATION 


Government and Industrial Division 
Philadelphia 44, Pennsylvania 


in Canada: Philco Corporation of Canada, Ltd., Don Mills, Ont. 
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The Army's operational missile NIKE (c) is 
flanked by views of the missile control panels 
in use at Patrick AFB, Fla. 


Electronic Industries 


1956 Guided Missile Directory 


Listing the major operational and developmental guided missiles 


and the electronic firms and military agencies directly responsi- 
ble for their design, development, testing and production. /In- 
cludes personnel managers, chief engineers and military person- 


nel involved in missile procurement. 


A major stake in the government’s missile program is of the most prominent electronic manufacturers, and firms 
owned by the electronic industries. More than 60% of the incorporating electronic divisions employed on missile 
missile dollar is going into the guidance and control Sys- projects, with the names of the personnel managers and 
tems, and a single missile may involve as many as 900 in- chief engineers. Third, the military agencies with respon 
dividual manufacturers. sibility for missile procurement, testing and design. The 

Presented here is the first authoritative compilation of individuals and offices having prime responsibility are in 
the procurement personnel behind this vast program. For red. Fourth, as mentioned above, as many as 900 manu- 
easy reference it has been divided into four parts: First, facturers may be involved in one missile. For interested 
a survey of all military missiles, both operational and readers, there are listed in this section the major electronic 
planned, together with the prime contractors, and a brief firms reportedly active in missile work during the past 
description of the outstanding features. Second, a listing 60 days. 


U. S. ARMY ORDNANCE 


NIKE, Surface-to-air, liquid-fueled supersonic antiaircraft missile about 20 ft. long and 
| ft. in diameter, with two sets of fins for guidance and steering. Missile and booster 
weigh more than | ton. Speed, range and altitude are classified. Fired from an almost 
vertical position. There are eight launchers in each NIKE battery, which is operated by 
approximately 100 officers and men. 


CORPORAL is equipped with either an atomic or conventional type warhead, and follows 
a ballistic trajectory. Motive power is supplied by a powerful rocket motor and speed 
is several times the speed of sound. A CORPORAL battalion has 250 men. There are 
three launchers to a battalion. CORPORAL battalions have been deployed to Europe 


REDSTONE. Largest surface-to-surface ballistic guided missile successfully fired in this 
country—named for its birthplace, the Army's Redstone Arsenal, Huntsville, Alabama. 
It is a future operational field missile and at the same time a basic "step" toward the 
JUPITER, the intermediate range ballistic missile capable of being launched from on land 
or aboard ship. REDSTONE was developed under supervision of Dr. Wernher von Braun 
developer of the German V-2 Rocket. 
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Westinghouse 


BALTIMORE DIVISIONS 


are active 
in advanced 
projects like 


BOMARC... 
are you? 


OPENINGS EXIST IN THE FIELDS OF 


CIRCUITRY 
MICROWAVES 
SERVOMECHANISMS 
MAGNETIC AMPLIFIERS 
DIGITAL COMPUTER VIBRATION 
PROGRAMMING RADAR DESIGN 
FIRE CONTROL SYSTEMS FIELD SERVICE 


PACKAGING 

TRANSFORMERS 

ANALOG COMPUTER 
DESIGN 


TO APPLY 
Send resume of 
education and experience to 
Technical Director, Dept. 337 
Westinghouse Electric Corp., 
2519 Wilkens Avenue, 
Baltimore 3, Maryland 
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ARTIST'S CONCEPTION of 
the IM-99 BOMARC, long- 
range pilotless interceptor. 
Guidance and control of 
the Bomarc is under devel- 
opment by the Westing- 
house Baltimore Divisions. 
(Photo courtesy Boeing Air- 
plane Company 


BOMARC is typical of the many interesting proj- 
ects “in the works” at Westinghouse. Such projects 
are more than a “one-shot” challenge to the engi- 
neer... they are the true steps forward in his 
career, and the broadening of knowledge that 
enriches his value to himself and to his profes- 
sion. If you are interested in this type of project, 
Westinghouse is interested in you! 


OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE 


Unlimited opportunity for advancement 


Unlimited opportunity for advanced education at 
company expense 


Unlimited opportunity for professional status and 
association with leaders in the profession 


IN ADDITION TO top income and benefits, you 
will find the housing excellent in our ideal geo- 
graphic location. 


you can 6€ SURE...iF irs 


Westinghouse 
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PETREL developed under technical direction of BuOrd by the National Bureau of Standards 
primarily for use against enemy ships at sea. Launched by patrol aircraft well outside 
the range of the target's air defense. The engineering production phase was coordinated 
by the Naval Ordnance Experimental Unit, a field activity of the Bureau of Ordnance 
located ot the Bureau of Standards, with the production contractor, Fairchild Engine and 
Airplane Corp. A number of patrol type aircraft are equipped PETREL 


SPARROW |, a supersonic air-to-air missile, developed by BuAer, the Naval Air Missile 
Test Center, Point Mugu, Calif. and the Sperry Gyroscope Co. It is about 12 ft. long 
weighs about 300 pounds, and is powered by a solid propellant rocket motor. Guidance 
signals deflect the missile's wings and direct it to intercept the target, under evasive action. 


REGULUS, resembles a conventional swept-wing jet fighter. About 30 ft. long 
developed by the Chance Vought Aircraft Co., under the sponsorship of BuAer 
designed for launching from submarines, surface ships and shore bases. 


TERRIER was fired experimentally in fleet operations in November 1954 from the Navy's 
oldest battleship, USS MISSISSIPPI. A slim, needle-nosed supersonic missile, the TERRIER 
is designed to intercept aircraft at higher altitudes than conventional anti-aircraft guns 
Being produced in quantity at the Naval Industrial Reserve Ordnance Plant, Pomona, Calif 
operated by Convair, division of General Dynamics Corp. 


TALOS, supersonic guided missile for use in the air defense, is being developed by the 
Johns Hopkins University Applied Physics Laboratory, Silver Spring, Md., under contract 
to the Navy's BuOrd, prime contractor being Bendix Aviation Corp 


TARTAR. In an open press conference on March 13, 1956, aboard the guided miss 
cruiser USS BOSTON, Rear Admiral John H. Sides, answering direct press queries, said 
TARTAR will be small enough to go into destroyers and the secondary batteries of large 
ships, yet have more performance than the original TERRIER 


MATADOR (TM-61A), tactical missile of subsonic speed, manufactured by Glenn 


G by 


Martin Co. Operational since March 1954, it has a wingspan of 28.7 ft., length of 39.6 ft 


Ground launched by a rocket booster from a roadable launcher, it powered by an 


$ 


Allison jet engine (J-33-A-37), controlled electronically in flight by ground personnel, and 
s capable of delivering conventional or nuclear weapons several hundred mile MATADOR 


squadrons are already stationed in Germany and Orlando, Florida 


GAR-1), guided aircraft rocket of supersonic speed, manufactured 
Co. Operational since March, 1956. FALCON weighs slightly 
appr oximately & ft. lona. is powered by sol rocket propellant and el: 


and guided. Designed for under wing or pod installation, it 


2 


ntity by interceptor aircraft 


SN-62}), long-range strategic missile manufacture 
y underwent tests at the Air Force fissile Test Center 
a winged pilotless bomber powered b Allison turbo 


ng-range missile to be test flown. 


NAVAHC SM-64} long-range strategic missile manufactured by North Americ 
tion, Inc., now undergoing tests at Patrick Air Force Base. Original flight tests 


at Edwards Air Force Base, Calif. A rocket-launched, air-breathing missile, it 


to have range, accuracy and load carrying capabilities as qood as ba 


RASCAL (TAM-63), long-range guided missile under development 
is a rocket-powered pilotless bomber designed to be carried by 
released miles from objective to proceed at high speed to target 


BOMARC (IM-99}, long-range interceptor guided missile of supersonic speed, under 
development by Boeing Airplane Co. Successful experimental launchings at Patrick Air Forc 
Base are now a regular part of the development program. A pilotless guided missile 
powered by Marquardt enaine, it is launched from the ground 


INTERCONTINENTAL BALLISTIC MISSILES (!CBM) including the ATLAS and TITAN ICBM 
Convair Division of General Dynamics Corp. received a development contract for airframe 
and air frame components for the ATLAS ICBM. A second development contract for 
airframe and air frame components for the TITAN ICBM was awarded to Glenn L. Martin 
Company 


INTERMEDIATE RANGE BALLISTIC MISSILE, THOR IRBM. Douglas Aircraft Co. was 
awarded a development contract for the THOR IRBM in December 1955. Separate 
contracts were awarded to prime contractors for sub-components such as guidance system 
propulsion and other sub-systems. 
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Navy's REGULUS 


Navy's TALOS 


MATADOR 


Air Force's long range SNARK 


Air Force's BOMARC 


Behind the HEADLINES 


the Bip 
Dd iz 
of 
Ud. 


in Major Guided Missile Projects 


© AIR-TO-AIR 

° AIR-TO-SURFACE 

© SURFACE-TO-SURFACE 
© SURFACE-TO-AIR 


A DIVISION OF 


| 

Since the very inception of guided 
missiles, Federal Telecommunication 
Laboratories has been intensively en- 
gaged in highly specialized research and 
development of complete guidance sys- 
tems, advanced computer techniques, 
printed circuitry, and aerodynamics. 

One of the many FTL firsts was to 
design and manufacture a complete 
printed-circuit missile guidance system. 

FTL has the vast experience and re- 


sources necessary to offer a complete 


program —all under one roof: 

1. Research and Development. 

2. Engineering. 

3. Pilot Production. 

4. Complete Facilities for Electronic 
and Environmental Testing. 

.+»PLUS the nearby production facilities 

of Federal Telephone and Radio Co., a 

division of ITxT. To help win the most 

critical race of our time, we invite con- 

sultation with our engineering staff. 


FEDERAL TELECOMMUNICATION LABORATORIES 
Nutley, New Jersey 


FTL is presently extending its technical staff and facilities in the guided missile and other allied fields. 
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GUIDED MISSILE MANUFACTURERS DOING ELECTRONIC WORK 


ENGINEERING EXECUTIVE 


COMPANY OR CHIEF ENGINEER PERSONNEL MANAGER 
Hughes Aircraft Co. N. 1. Hall 
Culver City, Colif Res. & Dev. Labs 


Philco Corp N. Johnson J. F. Morrissey 

Philadelphia 44, Pa Chief Eng. ‘Sidewinder weeks 5 ae, Oe 
Sperry Gyroscope Co. L. L. Wheeler J. Wi. Duper 
Div. of Sperry-Rand Corp. 
Great Neck, L. /.. N.Y 


Scientific Stoff Relations 


Mgr. for Tech. Employment 


Bell Aircraft Corp T. S. Lines G. E. Clock 
P.O. Box 1 Chief of Missile Projects Chief Personnel Engineering Operations 
Buffalo 5, N. Y 


Glen L. Martin Co P 
Baltimore 3, Md ‘ ceneat = J. J. Holley 
‘ ‘ 
Fairchild Eng. & Airpl 
W yandanch oN Y we Harrison R. B. Gulliver 


ng Personnel Mgr 
Convair 
Pauone Colit T. A. Billings B. Dixon, Dept. 3 
Eng. Administration Personnel Employment, Div 
— American Aviation, Inc J. G. Beered, Mgr A. W. Hale 
I 

owney, Colt Missile Dev. Div Personnel Director 
Chivel 
—. yy neg tienes 
Detroit 31. Mich Chief Eng. Chrysler Corp Personnel Placement & 

> Missile Operations Salary Adm 
a Inc R. C. Blaylock, V. P Peter Wacks 
Engineering Personnel Mgr 
North ircrof ( 
1095 7 toe Inc C. J. Dunn, Proj. Eng Andy Aitken 
Hawthorn. Calif Guided Missiles Dir. of Per., Eng 


Sootag Airplane Co ao ate eee 
ttl 4W °) J 

eottle 1 ash Pilotless Aircraft Div Personnel, Staff Eng 
Western Electric Co 

195 Broadway F. R. Lack, V. P Personne! Director 
New York 7, N.Y Radio Div 


Bendix Products 
Div. of Bendix Aviation Corp D. M. Heller Missiles Emp. Mgr 
South Bend, Ind Dir. of Engr 


Pacific Div. Bendix Avia. Corp 
11600 Sherman Way 5 Leitch Employment Mgr 
North Hollywood, Calif on 


Raythe 
oe aes oe sa C. Wisenbaker L. E. Woods 
Bedford, Mass Bedford Labs Director of Personne 
Raytheon Mfg. Co 
Waltham 54, Mass 
E. P. Wheaton C. C. le Vene 
Chief Missile Eng 


Douglas Aircraft Co 
Santa Monica, Cotif 


PERSONNEL MANAGERS—U. S. GOVERNMENT GUIDED MISSILE PROVING GROUNDS 


Proving Ground Personnel Manager 
White Sands Proving Grounds (U. S. Army) Milton Harris 
White Sands Proving Grounds, New Mexico Civilian Personnel Officer 
Noval Air Missile Test Center Comdr. L. L. Brannon, USN 
Point Mugu, Calif Industrial Relations Officer 
RCA Service Co., Missile Test Project Personnel Manager 


P. O. Box 1226, Melbourne, Fia 
(Patrick AF Base) 


ELECTRONIC FIRMS REPORTEDLY ACTIVE ON MISSILE PROJECTS 


Aerojet-General Corp., Azusa, Calif Fairchild Guided Missiles Div., Fairchild Engine & Melpar, Alexandria, Va 
Aircraft-Marine Products, Inc., Harrisburg, Pa Airplane Corp., Wyandanch, N. Y Midwestern Instruments, Tulsa, Oklahoma 
Amerac, Inc., Wenham, Mass Farnsworth Electronics Co., Fort Wayne, Indiana Minneapolis-Honeywell Regulator C Minn.. Mint 
American Machine & Foundry Co., Alexandria. Va Federal Manufacturing & Engineering Corp.. N. Y. C Motorola, Chicago, Il! 
Anderson Greenwood & Company, Bellaire, Texas Federal Telecommunication Labs., Nutley, N. J Nems-Clarke Inc., Silver Spring, Md 
Applied Science Corp. of Princeton, Princeton. N. J Federal Telephone & Radio Corp., Clifton, N. J Norden-Ketay Corp., New York, N. Y¥ 
Arma, Div. American Bosch Arma Corp., Garden City, Filtors, Inc., Port Washington, L. I., N. Y North American Aviation, Inc., Downey, Calif 

. fs N. Y Ford Instrument Co Long Island City Northrop Aircraft, Inc Hawthorne, Calif 
Avco Manufacturing Co., Crosley Div., Cincinnati. 0 Firestone Tire and Rubber Co., Akron, Ohio Olympic Radio & Television, Inc., L , N.Y 
Avion Div. of ACF Industries, Inc.. Paramus, N. J General Dynamics, San Diego, Calif Packard Bell Co., Los Angeles, Cali 
Baird Associates, Inc., Cambridge, Mass General Electric Co., Syracuse, N. Y Philco Corp., Philadelphia, Pa 
Bell Aircraft Corp Buffalo N. Yy - General Precision Laboratories, Pleasantville, N. Y Radio Corporation of America, New York, N. Y 

r ; 2p Phe Gilfillan Brothers, Inc., Los Angeles, Calif Radioplane Co., Subsidiary of Northrop Aircraft, Inc 
Bell Telephone Labs., New York, N. Y Good Year Aircraft, Akron. Ohi an Nuys, Calif 
oe oe Pgh Pog Md Hallicrafters Co., Chicago, III 10-Wooldridge Corp., Los Angeles, Calif 
; ichita, Kansas Harris-Seybold Co., Cleveland, Ohio Raytheon Manufacturing Co., Waltham, Mass 

Bruno Corp., New York, N. Y Hazeltine Electronics, Little Neck, N. Y Reeves Instruments, New York, N 
Brush Electronics Company, Cleveland, Ohio Hoffman Laboratories, Inc., Los Angeles, Calif Raymond Rosen Engineer Products, Philadelphi 
Burroughs, Detroit, Mich Hughes Aircraft Div., Culver City, Calif Ryan Aeronautical C San Diego, Calif 
Chance Vought Aircraft, Inc Dallas, Tex Hycon Manufacturing Co Pasadena, Calif Seeburg Corp., Chicago, Ill 
Chrysler Corp., Detroit, Mich International Business Machines, New York, N. Y Sperry Rand, Great Neck, L. I ee 
Collins Radio, Cedar Rapids, Iowa Kearfott Co., Little Falls, N. J Stavid Engineering, Inc., Plainfield, N. J 
Communication Accessories Co., Hickman Mills, ™ Laboratory for Electronics, Boston ass Stewart-Warner, Indianapolis, Ind 
Craig Systems, Lawrence, Mass Lavoie Laboratorie org i J Stromberg-Carlson Cc N. Y 
Crosley Div. Avco Manufacturing Corp., Evendale. Cin Lear, Inc., Grand Rapid Sylvania Electric Products, Inc Buffal 

cinnati, 0 LEL, Inc., Copiague Telechrome, Inc., Amityville, N. Y 
Delco Radio Div General Motors Corp, Kokomo Litton Industries. San ' r Texas Instruments, Inc Dalla 
Eicor Inc., Chicago, tI Lockheed Aircraft Corp 1 5 alif Tung Sol Electric, In Newar 
Electronics Corp. of America, Cambridge The Magnavox C Fort ( Varian Associates. Palo Alt 
Emerson Radio & Phono. Corp., Jersey City Magnetic Resear Corp undo li Webster-Chicago, Chicago, II! 
Espey Manufacturing Co., New York, N. Y Glenn L. Martin Co., Baltimore d Weston Electrical Instrument 
Fairchild Camera, Jamaica, L I., N. Y W. L. Maxon, Old Forge. Pa Wilcox Electric Corp., Kansas 
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TELE METERING COUNTERMEASURE 


AUTOMATION 


fy 
u 


v 


JFD GIVES YOU A NEW SUB- 


‘ \ — ) 4 ._% 
a0 ; \ : 4 ‘a a MINIATURE TRIMMER PISTON »& = a 
se 7 ees. 4 CAPACITOR SMALLER THAN THE 8 

2a ; a ERASER OF YOUR PENCIL! 2 GRAMS os 


bi OF COMPACT PRECISION... ONLY 
MICROWAVE ’ 


TRANSMISSION —_ ‘ate deecaces NAVIGATION 


DIGITAL 
COMPUTERS 


~Y PISTON CAPACITORS 


FOR AUTOMATION AND PRINTED CIRCUIT APPLICATIONS 


Over 1 year in development, it’s here at last! The new precision sub-minia- < 
" , ° —— . . ‘ PAT . 
ture JFD Variable Trimmer Piston Capacitor, designed expressly for use 


e 
PENDING ~~ 

in automation and printed circuitry. : ~ 
~*~ 


Features: Stability, approximately Zero temperature coefficient... End 
stops at either end of adjustment. ..working temperature — 55° to + 125°C 
...Anti-back lash and thread wear compensation. 


These new JFD Capacitors are available in 2 models to meet your most 
exacting network applications: 
MODEL OVERALL LENGTH CAPACITANCE 
VC9G 9116 0.5 MMF. TO 8.5 MMF. 
VC10G 516 1 MMF. TO 4.5 MMF. 


Both units feature glass dielectric and invar silver-plated rotors. Write 


today for Bulletin No. 106 which gives you complete electrical characteristics. 


Whether you specify these new Piston Capacitors or any of the many other 
JFD units for your critical tuning requirements, you upgrade efficiency and 
stability of performance. A letter will bring you complete details. Write today, 


GO FORWARD WITH JFD ENGINEERING! 


i 
‘i 


= a>, JFD MANUFACTURING CO., INC. 6101 16TH AVENUE, BROOKLYN 4, N. Y. 


UR 261H ve” 


: U. S. NAVY 
NAVY BUREAU OF ORDNANCE 
AIR RESEARCH & DEVELOPMENT 
COMMAND 

DIRECTOR OF PROCUREMENT 

. eae ro Arnold Engr Development Center 
AERONAUTICS & PROPULSION DIVISION , . 
DEPUTY COMMANDER FOR WEAPONS 

SYSTEMS 

HIEF Ma PROCUREMENT DIVISION 


AIR MATERIEL COMMAND 
DEPUTY COMMANDER FOR RESEARCH 
pride | Base, Days BUREAU OF AERONAUTICS 


g 
g 


GUIDANCE & CONTROL DIVISION 
HIFF YAY DIRECTORATE OF PROCUREMENT & 


BRANC) PF PRODUCTION 
< : 
d R 
_ DEPUTY DIRECTOR PROCUREMENT 
- BR r- A me 
>" » 


R 


DEPUTY DIRECTOR PRODUCTION 


A 


RESEARCH DIVISION 
AF Flight Test Center RECTOR A Hyat 
AFR Edu RADAR BRANCH 
AIRFRAME BRANCH 
DIR FLIGHT TEST & DEVELOPMENT BUREAU OF SHIPS 
soarite ee ELECTRONICS SHIP DIVISION 

DCS FOR MATERIAL RECTOR Capt F K BV 
DCS FOR OPERATIONS 


NUCLEAR PROPULSION BRANCH 
PROCUREMENT DIVISION 4: F ee) 


'v) ce 


b NEPLITY M Bdsedtih 7.9195 { 61132 
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- PERSONAL 


Engineers [Le 


Dr. C. R. Burrows, former Director 

6 s of Cornell University’s School of 

choose your climate...choose your job [iiimeeannaihe: ama ainn 
named vice president for engineering, 

in charge of all engineering, develop- 

ment, and research for The Ford In- 

strument Co., division of Sperry 

Rand Corp., Long Island City, N. Y 


Dr. George J. Mueller has been ap 
pointed chief engineer for the Tech- 
nical Products Div. of the Packard 
sell Company, Los Angeles, Calif. 


AiResearch jet pump ‘‘shoots air bullets’’ to increase efficiency of refrigeration units 


THE GARRETT CORPORATION 


AiResearch Manufacturing Co., Los Angeles, California 


Aero Engineering Division, Mineola, Long Island, New York Roger S. Whitlock i Cant ees 
AiResearch Manufacturing Co. of Arizona, Phoenix, Arizona 


AiResearch Industrial Division, Los Angeles, California Roger S- Whitlock has become 
manager of the Western Equipment 


Sales Div. for Electron Tubes 
1 


Airsupply Division, Beverly Hills, California 


Air Cruisers Division, Belmar, New Jersey = g-Sol 
if 


Electric, Inc., Melrose Park, 
Rex Division, Los Angeles, California 


S. Schneiderman has accepted a 


7. 


ecccccseeseosooeoNEEDS ENGINEERS FOR eccccccccccces 


post as senior project engineer of Ra 
oO Receptor Co., Ine., Brooklyn, 
Engine Development Installation Engineering a 
Thermodynamics Liquid Oxygen 
Aerodynamics Air Turbines 
Missile Accessories Air and Freon Centrifugal 
Specifications Compressors 
Combustion Analysis Mathematics 
Chemical Engineering 
Mechanical Engineering 
Instrumentation 


G. E. Seidel was recently appointed 
to the position of vice president in 
charge of engineering for Minneapo 
lis-Honeywell Regulator Co. 

Robert S. Butts became chief eng 
; Melpar, Inc., Falls Church, 
Air Data Systems : 

Electrical Engineering 
Transistor Mag-Amps 

Gas Turbines ; 

mr Instrument Design 
Technical Writing C inadians Tes t 
mmunication Equipmen 

Stress-Vibration — ae ee ee 

Preliminary Design Electronics 

Engineering Analysis Analogue Computers 

Design and Detail Drafting Computer Programming 


Sales Engineering Cycle Analysis 


. 

. 

. 

. 

* 

. 

. 

. 

+. 

= 

* 

° 

o 

7 

e 

s 

. 

. 

s 

. 

. Dr. C. F. Kooi, Dr. A. Dessler, and 
° Dr. M. Sachs have joined the Missile 
= Systems div. of Lockheed’s Mis e 
” Systems division, Van Nuys, Calif., 
o 

e as senior scientists in the experime: 
4 

oO 

e 
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o 
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| general physics dept. 


Leonard S. Sheingold is man- 

of the new Applied Research 
Laboratory of Sylvania Electric Prod 
; icts, Inc., Waltham, Mass. 
For information regarding these openings and for follow-up interview 
write giving resume of experience and qualifications to: W. E. Clifford Frank D. Langstroth, formerly A 
tant General Manager of Magna 
ox, will now serve as field sales 


nanager for Phileo’s Government & 


eocccoees THE CORPORATION «+ecceccece trial Div., Philadelphia, Pa. 

Dr. Wendell B. Sell was recently 
named general manager of the Elec 
tronics Div. of American Machine & 
Foundry Co., New York, N. Y. 


9851 S. Sepulveda Bivd., Los Angeles 45, California 
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TELE-TECH @ 


ELECTRONIC 
INDUSTRIES 


Internationa 


ELECTRONI 
SOURCES 


PUBLICATIONS REVIEWED IN THIS ISSUE 


Abbreviation Publication Name Abbreviat Pubiicat Nar 


SUES PPS 


ABSTRACTS & REVIEWS of 


WORLDWIDE 
' ELECTRONIC ENGINEERING 


Abbreviat Puk 


ASTM Bul. ASTM Bulletin El. Eq Electronic Equipment Phil. Tech. Philips Technical Review 

Auto. Con. Automatic Control Elek Elektrichestvo Proc. IRE Proceedings of the Institute of 

Avto. i Tel. Avtomatika i Telemekhanika Freq. Frequenz Radio Engineers 

Bell. J. Bell System Technical Journal J. BIRE Journal of the British Institu Radiotek Radiotekhnika 

Bul. Fr. El. Bulletin de la Societe Francaise tion of Radio Engineers Rev. Sci Review of Scientific Instru- 
des Electriciens J. ITE Journal of The Institution of ments 

Con. Eng Controi Engineering Telecommunication Engineers T-T & El. Ind Tele-Tech & ELECTRONIC 

EI Electronics Nach. Z. Nachrichtentechnische INDUSTRIES 

El. & Comm Electronics and Communications Zeitschrift Toute R Toute la Radio 

El. Des Electronic Design NBS J Journal of Research of the Vestnik Vestnik Svyazy 

El. Eng Electronic Engineering National Bureau of Standards Wirel. Eng Wireless Engineer 


Also see government reports and patents under ‘'U. S. Government 


The Impedance Concept, Its Relation to Stabil 


oe probiem to equipme designe rh ity and Feedback A 
capacitive eal >, conduct ‘ Tine 

tive noise } kup a liscusse nd pr t P 1 n | dui Sone 

preventive n ire described edance r trar ‘ 


‘ é é 
ATR 205, I k uit I I | 
ANTENNAS, PROPAGATION 6. 7 A | my 
‘ € {Te 
a push- age f two EL 84 he é 
i a a » z: a Over a 1 ‘ ; + 
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netization curve serves as a basis for design 
Article develops theory for simplest saturable- 
reactor amplifier without feedback and with 
series connection of ac coil and load coil fer 
a resistive load. Resistive termination of con- 
trol circuit is analyzed for even harmonics. 
Input-output characteristics and stability are 
discussed. 


Design of a Magnetic Amplifier With Mag- 
netization By Constant and Alternating Fields, 
by A. V. Basharin. “Elek.”” Jan. 1956. 4 pp 
The article discusses the design of magnetic 
amplifiers and their transient responses on the 
basis of superimposing constant and alternat- 
ing fields. Two sets of characteristic curves 
are derived: 1) the constant component of in- 
duction as a function of constant field inten 

for various fixed maximum values of the 
alternating induction component. 2) The maxi- 
mum value of the A.C. component of induction 
as a function of effective or average value of 
alternating component of magnetic tield 
strength, for various values of the constant 
component of field strength 


Use of Magnetic Amplifiers in an Electronic 
Pulse System For the Control and Protection 
of Power Rectifiers, by E. P. Khmelnitsky 
*Vestnik.”” Feb. 1956. 2 pp. The article ex- 
amines the application of magnetic amplifiers 
to specialized relay systems for the control 
and protection of power rectifiers. The effect 
of modulation upon circuit design is considered 
Criteria for optimum characteristics are de- 
rived 


Concerning the Relation Between Shortened 
Equations and Power Balance, by S. Il. Evty- 
anov. ‘‘Radiotek.”’ Feb. 1956. 11 pp. The paper 
develops a method of composing shortened 
equations from a balance of real and reactive 
power, using harmonic oscillators as an ex- 
ample. The advantage of this method over 
others is physically obvious. Oscillators with 
single and double tuned circuits are examined 


Interaction of Signal and Noise in an Inertial 
Detector, by L. S. Gootkin. ‘“‘Radiotek.”” Feb 
1956. 11 pp. The article examines the simul- 
taneous detection of signal and noise by a 
linear inertial detector. The input resistance 
of the detector is determined, as well as the 
results of detecting unmodulated and ampli- 
tude-modulated signals. The frequency spec- 
trum and effective value of the noise voltage 
are found at the output of the detector. The 
results are compared to those for an inertiales 
detector 


Concerning an Appraisal of the Selective Prop- 
erties of Resonant Systems, by Ya. I. Fet 
“Radiotek.” Feb. 1956. 6 pp. The article ex- 
amines a method for appraising the selective 
properties of resonant systems, which is based 
upon a comparison of the relative power of the 
noise-spectrum oscillations with the relative 
power of the useful-spectrum oscillations. A 
comparative appraisal of se ral resonant sys- 
tems is made It is shown that the use of 
other criteria leads to erroneous conclusions 
Reliable New Applications for Filamentary 
Subminiature Tubes. ‘‘E]. Eq.”’ June 1956. 6 p} 
A description of how filamentary subminiature 
tubes can reduce power drain and heat dissipa 
‘tion, and at the same time provide ineré« . 
reliability for critical’ circuitry 


COMMUNICATIONS 
Prototype of a Tropical Receiver, 
Dawance Toute R.”" May 195¢ f 
radio receiver and phonogr 3 
S rpm was designed to 
humidity of between 
frequency range of from Cy 
Detailed circuit diagrams including numerical] 
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values of the components are shown and their 
performance as well as that of the set are 
discussed 


IRE Standards on Facsimile: Definitions of 
Terms, 1956 (56 IRE 9. S,). “Proc. IRE” June 
1956. 6 pp. This document standardizes the 
meanings of over one hundred engineering 
terms used in facsimile work. 


Contribution to the Study of Disturbances by 
Pulse Waves on Carrier Current Equipment on 
High Voltage Lines, by M. F. Barrault. “Bul. 
Fr. El.”” March 1956. 20 pp. The effect of 
pulses on amplitude-modulated voltages trans- 
mitted over high-voltage lines is studied by 
considering the interaction of the respective 
vectors. A pulse generator for 0.5, 1, and 2 
usec pulses is schematically shown; it was 
used for experiments supporting the calcula- 
tions. 


The F.M. Section of Modern Broadcast Re- 
ceivers, by H. de Quant, P. Zijp, and M. Huis- 
soon. “Phil. Tech.” June 1956. 10 pp. Nearly 
all European countries have a short-wave F.M 
Service in operation in addition to the usnal 
amplitude mcdulated transmissions. The article 
discusses receiver design with particular at- 
tention to sensitivity, signal-to-noise ratio, 
signal-interference ratio, selectivity, radiation, 
and antenna requirements 


lrelemetering and Propagation Problems of 
Placing the Earth Satellite in Its Orbit, by 
D. G. Mazur. “Proc. IRE.” June 1956. 3 pp 
Telemetering will play an extremely important 
role in the launching of the satellite. Prior to 
the actual launching numerous tests will be 
run during which telemetering will be called 
upon to tell what is happening during flight 
and, equally important, why. Telemetering will 
be used also to check the performance of the 
internal rocket system in the moments just 
prior to launching, and finally, to transmit 
vital performance data during the aciual 
flight of the launching vehicle. In this discus- 
ion the reader is given a general insight into 
the requirements which must be met and the 
problems encountered in telemetering the Van 
guard vehicle. 


Tracking the Earth Satellite, and Data Trans- 
mission by Radio, by J. T. Mengel. “Proc. IRE.” 
June 1956. 6 pp. The earth satellite, after it is 
placed in its orbit, must be proved to be orbit- 
ing. The magnitude of this problem and the as- 
sociated problem of measuring the orbit by 
»ptical methods is discussed, and the Minitrack 
system developed by the Naval Research Lab- 
oratory for acquisition and tracking of the 
atellite by radio techniques is described A 
sub-miniature radio transmitter operating con- 
tinuously for at least two weeks will be pro- 
vided within the satellite to illuminate an- 
tennas at ground tracking station By phase- 
comparison techniques, these ground stations 
will measure the angular position of the satei- 
ite as it passe through the antenna beam, 
-ording it “signature’’ automatically with- 
it the need for initial tracking information 
lysis of this signature will provide the com- 
angular history of the satellite passage 

» form of direction cosines and time. These 
will be transmitted immediately to a cen 
omputing facility for the computatior 
which will be 
to each principal optical tracking 

ation to provide acquisition data to them 


tion of ephemeride 


lhe probable tracking accuracies und the major 


blems a ciated with the Minitrack system 


Multiprogram F-M Broadcast System, by W. 
Hershfield “El.” June 1956 4 pp. Three 
additional entertainment programs sent out on 
subcarriers located 28, 29, and 67 ke above the 
main broadcast carrier Paid programs are 
intercepted with special receivers 


Shipboard Telemetering for Terrier Missiles, 
by W. Bell and C. Schultz. “El.” June 1956. 
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4 pp. Automatic f-m/f-m telemetering system 
serving both launchers on U.S.S. Mississippi 
provides magnetic tape recordings of internally 
derived data for fleet evaluation of production- 
type Terrier missiles without interfering with 
missile fire control system. 


V.H.F. Communication by Ionospheric Scatter, 
by A. Cole. “El. Eng.” June 1956. 6 pp. 
Ionospheric scatter is now used for communica- 
tion over distances up to 1400 miles. The author 
reviews propagation characteristics, typical 
transmitters, receivers, and aerial systems 


The Intelligibility of Amplitude-Limited Speech, 
by H. Schneider. ‘“‘Freq.”” April 1956. 10 pp 
This first article of a survey is concerned with 
the effect of amplitude limiting, i.e., with an 
analysis of the resulting wave shapes. A com- 
parative investigation of various amplitude- 
limiting systems is started. 


The Overseas Transmitter “‘Elmshorn” of the 
German Federal Post Office, by Eugene Meinet 
“Nach. Z.” April 1956. 8 pp. The general 
layout of the short-wave station transmitting 
to South America, to the Near East, to the Far 
East, and to European stations, is presented 
The installation includes a 20 kw SSB tele- 
phone transmitter and a 20 kw _ telegraphy 
transmitter; frequency as well as time multi- 
plexing are involved. 


Recent Developments in Receivers for Voice- 
Frequency Dialling, by H. Bendel. ‘“‘Nach. Z.”’ 
April 1956. 9 pp. The requirements of the 
CCIF are listed and a receiver for 3000 cycles 
and one for 2030 cycles are described. Elimira- 
tion of interference is studied. An extensive 
table presents data of the receivers as well as 
the requirements for easy comparison. 


Nonlinear Distortion in Multi-Channel Fre- 
quency-Modulation Communications Systems, 
by V. A. Smirnov. “Radiotek.’’ Feb. 1956 
15 pp. This article, continuing an earlier 
paper by the author, derives equations for con- 
puting the nonlinear transient noise power in 
individual telephone channels of a multi-chen- 
nel frequency-modulation communication sys- 
tem, which arises due to multi-beam propaga- 
tion of radiowaves. The formula for computirg 
such noises when they are produced by a mis- 
match of the antenna waveguide is obtained 
as a special case. 


Geometric Derivation of a Formula for the 
Pass Capability of a Communication Channel 
Containing Noise, Which Uses a Special Re- 
ceiver, by A. M. Vasilyev. “Radiotek.”’ Feb 
1956. 3 pp. The receiver selects a signal from 
all those possible, such that its power differs 
from that of the signal at the receiver by a 
magnitude equal to the interference power. It 
is shown that the pass capability of such a 
channel is determined by the Shannon formula. 


Construction of Amplification Equipment For 
Untended Repeater Points, by G. N. Stepanov 
“Vestnik.” Feb. 1956. 3 pp. The article 
examines three systems for providing reserve 
amplifier equipment at untended repeater 
points in cable mains, and compares them to 
each other. Data for a newly developed type 
of amplifier is provided. 


Portable Communication Unit Using Transistor 
Circuits, by D. Holdsworth and S. Kagan 
“El. & Comm.” Apr. 1956. 2 pp. A general 
description of a light weight, immersion proof, 
emergency transmitter-receiver 


Concerning the Design of Linear Preselecting 
and Compensating Arrangements, by V. M. 
Shtein. “‘Radiotek.” Feb. 1956. 4 pp. Design 
formulas are derived for linear preselecting 
and compensating fourpoles, which permit the 
average signal power at a channel input to 
be diminished for a given signal-to-noise ratio 
at the channel output. It is shown that the 
use of such fourpoles in telephone channels 
subjected to white noise, permits a 2.1-fold 
decrease in the average signal input power. 


July 1956 


International 


—- = 
COMPONENTS 


Magnetic Core Components for Digital Control 
Applications, by A. Meyerhoff. ‘Auto. Con.” 
May 1956. 3 pp. Applications data on shift 
register loops, including discussion of the split 
winding loop and the inhibit loop, is given. 


Q Calculations for High Frequency Inductors, 
by R. J. Schulte. ‘“T-T & El. Ind.” July 1956. 
4 pp. Equations have been developed for cal- 
culating the merit factor of h-f iron-core or 
air-core inductors of known dimensions and 
materials. Derivation of the equations is pre 
sented, with data and examples covering ul! 
practical designs in the 5 to 60 MC range 


Deflection Yoke Design, by B. Cahill. “T-T & 
El. Ind.”” July 1956. 4 pp. Magnetic deflection 
fields are affected by coil form, winding style 
and external environment in the form of core, 
ease, and other external components. Phe 
author discusses the many factors involved ir 
deflection yoke efficiency and fast recovery 
time 


Proposed Spec Can Improve Capacitor Reli- 
ability. “ASTM Bul.” May 1956. A new 
specification for sulfate tissue for capaciter 
dielectric is soon to be published. Some of the 
findings and their implications are discussed 
in this article. 


Fast Rise Pulse Generator with High Pulse 
Repetition Frequency, by C. Dorn. “Rev. Sci.’’ 
May 1956. 1 pp. A modified telemetering 
mercury selector switch for use as a fast rise 
time pulse generator with high pulse repeti- 
tion rates is described. 


Simplified Radio-Frequency lon Source, by S. 
Allison and E. Norbeck, Jr. “‘Rev. Sci.’’ May 
1956. 3 pp. A new low-voltage arc ion source 
for a Cockroft-Walton accelerator, or “‘keva- 
tron” is described. 


Negative Hydrogen Ion Source, by J. Weinman 
and J. Cameron. “Rev. Sci." May 1956. 5 pp. 
A negative hydrogen ion source is described 
which will yield from 25 to 30 ua of H- ions 
focused on a \%-inch diameter spot. 


One-Piece Casting of Microwave Plumbing. 
“El. Eq.” June 1956. 2 pp. A new casting 
process permits casting of complex microwave 
components in a single operation, using any 
nonferrous alloy including magnesium. Typical 
parts produced and inherent advantages of the 
process are described. 


How to Use Thermistors, by E. M. Ullman 
“El. Eq.” June 1956. 4 pp. A brief history 
of recent developments in thermistor manu- 
facture and design considerations regarding 
thermistor applications 


Pulse Circuits Fabricate Computer Code Disk, 
by E. Jones El.” June 1956. 4 pp. Frequency 
divider, counter, gate, and wave-shaping cir- 
cuits contro] optical circle-dividing machine to 
produce 16-bit pattern on photosensitive glass 
disk for analog-to-digital conversion 


A Laboratory Model Magnetic Drum Translator 
for Toll Switching Offices, by F. Buhrendcrf 
H. Henning, and O. Murphy. “Bell J.” May 
1956. 39 pp. Problems arising from the pros 
pective use of microsecond pulse apparatus i: 
a telephone office are studied with a laboratory 
model magnetic drum translator, capable of 
serving as a one-tc-one alternative to the card 
translator 


A Design Method for Feedback Stabilizing 


Transformers, by H. B. James ‘Con. Eng.’ 
June 1956. 8 pp. In industrial generator-regu- 
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lator systems, where size and weight are not 
too important, rate transformers have been de- 
signed by cut-and-try methods. But in aircraft 
systems, rate transformer inductances and time 
delays must be maximized for any given core 
size, in order to reduce size and weight. This 
article presents an empirical method for op 
timizing these time delays when core size and 
certain other transformer parameters are given 


COMPUTERS 


Low Power Binary Counter, by W. E. Hostetl 
and H. J. Wolkstein. “T-T & El. Ind.” July 
1956. 4 pp Bistable operation with voltage 
increments as low as .66 v. is possible with a 
new twin target vacuum tube. The tube has 
use as high speed binary counter, oscillator, 
flip-flop, and cascade de amplifier A complete 
analysis of bistable operation of this tube i 
presented 


Where You Should Use Series or Parallel 
Summation, by G. Weiss and N. J 
‘Con. Eng.” 


Lindner 
June 1956. 7 pp. The most ele- 
mentary operation in analog computers is sum 
mation. The two most common methods are 
series summation and parallel summation. In 
discussing the relative merits of these methods 
the authors point out many problems and im 
part solutions that result in desired equipment 
operation 


Decade Counter Tube Circuitry, by J. Adams. 
“El. Des.” May 15, 1956. 3 pp. Design informa- 
tion and circuit suggestions for decade counter 
(glow transfer) tubes. The principal problem 
s to establish and move the glow reliably, 
since the glow provides both visual and elec- 
trical readings. 


Analog Computer for the Engineer, by J 
Carroll, “El.”” June 1956. 8 pp. A discussion of 
the application of analog computers to aero 
dynamics, heat transfer problems, and aircraft 
design includes descriptions of the more com- 
mon computer components. 


Principles and Application of Electronic Ana- 
logue Computers (Part 4), by P. Heggs. “El! 
Eng.” June 1956. 3 pp. Examples of computer 
use are given, including a discussion of meth- 
ods of solving certain partial differential equa- 
tions. 


A New Serial Digital Decoder, by S. Soanes. 
“El. Eng.” June 1956. 3 pp. The serial de 
coder described is virtually independent of the 
frequency of the clock timing pulses. The de- 
vice is fundamentally a polynomial generator, 
and can thus be used in analog computers 
to solve certain types of polynomial equations 


An Economical Relay Operated Accumulator, 
by J. K. Wood. “El. Eng.” June 1956. 4 pp. 
An apparatus is described which sums binary 
numbers up to a maximum capacity of about 
2°41 The design methods are described so that 
a similar machine with any required capacity 
can be constructed. 


cre Y 


CONTROLS 


An A.C. Voltage Stabilizer, by F. A. Bensor 
and M. S. Seaman. “El. Eng.” June 1956 
6 pp. In this mains-voltage stabilizer a tem- 
perature-limited diode is used as the controlling 
element, being placed in one arm of a bridge 
circuit. The remainder of the system uses a 
saturable-core reactor and an auto-transformer 
Stabilizer and performance are described. 
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Directional-Transformer Differential and Re- 
mote Relays, by A. D. Drozdov. “Elek.” Jan. 
1956. 9 pp. Magnetic transformer power re- 
lays with saturating core are fully analyzed. 
Equations are derived for various primary and 
secondary conditions; relay characteristics are 
given for all important cases. 


Remote Regulation of Frequency and Power in 
Power Systems, by V. E. Kazansky and L. D. 
Sterninson. “Elek.” Jan. 1956 Qualitative 
analysis and description of automatic regula- 
Automatic frequency 
regulation by single and multiple aggregates 
Use of static and astatic characteristics, inter- 
action between power regulators and frequercy 
regulation aggregates Load distribution is 
discussed, and a special method is given for 


tion in power systems 


remote coupling between the frequency regu- 
lator and the regulating stations. 


A Regulated Electric Drive With Swinging 
Chokes and a Magnetically-Biased D.C. Motor, 
by M. G. Klyuchov. “Elek.”’ Jan. 1956. 6 pp. 
Design analysis for a regulated asynchronous 
drive. Automatic regulation properties can be 
improved by saturable-reactor centrol using 
D.C. current to magnetically bias the motor 
Control of bias is accomplished by negative 
feedback of stator current, which reacts upon 
the excitation circuit of the biasing generator 


A New Type of Servo-Systems with Corrective 
Networks, by L. Fitzner. “‘Avto. i Tel.”’ No. 3 
1956 10 pp. The author gives the descrip- 


tion and the results of the experimental analy- 
sis of a servo system designed with the cooper- 
ation of a de analog computer 


An Electrical Servo-Mechanism with Regu- 
lated Speed, by O. Aven, E. Demidenko, S 
Domanitsky, and E. Kroog. “Avto i Tel.” 
No. 3, 1956. 12 pp. Description of a reversible 
servo with a 3-phase induction motor. Better 
utilization of the motor is achieved by using 
a high resistance rotor. Speed regulation is 
effected by 2-stage magnetic amplifiers. Mag- 
netic amplifier with self-saturation is used as 
a first stage. The second (output) stage is 
made without feedback. As an input element 
of the system, a lamp which operates as a 
phase sensitive rectifier is used Speed feed- 
back is used without the use of a tachogen- 
erator. 


The Application of Magnetic Amplifiers in 
Servo-Systems with AC Motor, by A. Dem- 
janchik. ‘‘Avto. i Tel.” No. 3, 1956. 14 pp 
The application of a half wave bridge circuit 
in the 3-stage servo-amplifier with an ac motor 
is described. A magnetic amplifier output 
stage which helps to get full wave output is 
developed. Three stages of corrective feedback 
are used to stabilize the system and to obtain 
the required dynamic characteristics The 
amplifier is intended to control small power 
2-phase induction motors 


The Method of Calculation of Magnetic Char- 
acteristics with Effect of DC and AC Magnetic 
Fields, by I. Lechtman. ‘‘Avto i Tel."" No. 3, 
1956. 10 pp. The method described in the 
author’s previous paper (No. 5, 1955) is de- 
veloped. The definition of the curve form of 
the output voltage in differential magnetic 
amplifiers is discussed Reactor response to 
magnetization is determined and time constant 


estimated 


—— 
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Protecting and Packaging Electronic Equip- 
ment, Part II, by W. Hannahs. “T-T & El 
Ind.” July 1956. 4 pp. Recent experiences of 
the military in hot, humid climates has focussed 
ttention on the need for protecting electronic 
circuits against fungi and moisture, as well 
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as mechanical shock and stress. Protective 
measures used to accomplish this goal are 
described here 


Forming Fine Mesh Screens, by M. C. Cook. 
“El. Eq.” June 1956. 2 pp. Photomechanically 
formed screens of nickel, copper, lead, and 
nickel-copper laminations are used as image- 
orthicon grids in storage tubes as well as in 
many other electronic discharge devices. The 
author describes manufacturing processes of 
such screens. 


Materials Used in Radio and Electronic Engi- 
neering—Plastics. “J. BIRE’” May 1956. 12 pp. 
The technical committee reviews electrical and 
physical properties of the more important 
types of plastics used in radio and electroni 
engineering, together with trade names and 
forms available from British and American 
manufacturers. 


Electrical Resistivity of Vitreous 
Lithium-Sodium Silicates, by S. W. 
“NBS J.” April 1956. 3 pp. Resistivities of 
vitreous lithium disilicate, sodium disilicate, 
and selected ternary lithium-sodium silicates 
were measured in the range of 150° to 230°C 
Data are given as log resistivity-compositio: 
isotherms. Resistivities of the glasses were 
interpreted in terms of the structures of glass 


Ternary 


Strauss. 


MEASURING & TESTING 


High “G” Tests for Guided Missile Tubes, by 
M. F. McKeirnan. “T-T & El. Ind.” July 1956 
& pp. A study aimed at reducing vibrational 
noise in missile tubes shows improvements re- 
sult from shorter tube structure, doubled mica 
spacers, and special cathode clamping. A iest 
method using a 10 g accelerator and a graphic 
recorder of noise power vs frequency 


scribed Noise responses of type 5977 
and a redesigned version, type SN-1778A, 


compared 


New Inverse Pulse Recovery Test Method, by 
N. DeWolf. “El. Des.”” May 15, 1956. 2 py 
A new test circuit gives more accurate testing 
of clamping and logic matrix transient charac- 
teristics. Previous circuits introduced large, 
variable errors. 


Transistor Modulator for Airborne Recording, 
by J. Upham, Jr., and A. Dranetz. “El.” June 
1956. 4 pp. Differential-transformer transducer 
feeds transistorized network employing phase 
and pulse time modulation for airborne type 
recording of accelerations up to 180 g and 50( 
cps. 


Programmed Checker Plots Transducer Calibra- 
tion Error, by M. Miller. “Con. Eng.” June 
1956. 2 pp. Penumatic and electric circuit 
changes are programmed automatically to re- 
cord errors in total resistance and resistance 
function in two-potentiometer pressure trans- 


ducer 


Surge Voltage Breakdown of Air in a Non- 
uniform Field, by J. H. Park and H. N. Cones 
“NBS J.” April 1956. 24 pp. The discharge 
and breakdown phenomena in air when a surge 
voltage is applied to sphere-plane electrod 
were investigated A steeply rising surge cf 
145 kilovolts peak value was applied to 
plane placed 86 cm above the laboratory floor 
An attempt is made to explain how the initia 
streamers form and how the channels leadi 


to breakdown develop. 


The Scientific Value of the Earth Satellite 
Program, by J. A. Van Allen. “Proc. IRE.” 
June 1956, 4 pp. The Satellite can be useful to 
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us in two ways: first, as an inert sphere, the 
position and movement of which can be ac- 
curately measured from earth by optical means 
to yield valuable information about the xgeo- 
detic figure of the earth and the density of the 
ipper atmosphere; and secondly, as a carrier 
of instruments and telemetering equipment for 
obtaining data concerning cosmic and solar 
radiations, atmospheric phenomena, and geo- 
physical conditions. The highest “‘flight-prior- 
ity’’ has been assigned to the following: a) the 
monitoring of the intensity of the solar ultra- 
violet; b) the monitoring of cosmic ray intens- 
ity and the measurement of its latitude, longi- 
tude, and altitude dependence; c) the measure- 
ment of the size spectrum and the number 
density of interplanetary dust; and d) the 
measurement of the earth’s opticai albedo over 


large areas, 


A Receiver for the Radio Waves from Inter- 
stellar Hydrogen (Part Il—Design of the Re- 
ceiver), by C. A. Muller. “Phil. Tech.’ June 
1956. 11 pp. Extensive observations are being 
made of the 21 cm radiation emitted by inter- 
tellar hydrogen. This radiation, which has the 
character of noise, is extremely weak and spe- 
cial measures are required to be able to dis- 
tinguish it from the much stronger noise in- 
herent in the receiver. The article describes 
the receiver circuits employed. 


The Exploration of Outer Space with an Earth 
Satellite, by J. P. Hagen. ‘‘Proc. IRE.” June 
1956. 4 pp. Experiments conducted in an arti- 
ficial earth satellite circling the earth in the 
outer tenuous region of our atmosphere can 
greatly increase our knowledge of the at- 
mosphere——its structure, it: constituents, and 
the powerful radiations both electromagnetic 
and corpuscular that impinge upon it—and help 
determine its state. Work is in progress not 
only on the vehicles, but on the experiments 
to be done in the satellite. 


A Note on Bandwidth, by A. Nathan. ‘Proc. 
IRE” June 1956. 3 pp. The concept of “‘band- 
width” is commonly used as a measure of the 
range of frequencies over which a network has 
an approximately constant gain. In this rote 
the notion of bandwidth is extended to net- 
works with arbitrary transfer characteristics. 
It is defined in terms of the maximum allow- 
able variance of the output of a network (to 
within a multiplicative constant) from that 
of an “‘ideal”’ network, the input being a band- 
limited signal. The maximum bandwidth of 
such an input signal is termed the bandwith 
of the network under consideration. 


Measurement of Microwave Dielectric Constants 
and Tensor Permeabilities of Ferrite Spheres, 
by E. G. Spencer, R. C. LeCraw, and F. Reggia. 
‘Proc. IRE” June 1956. 11 pp. The Bethe- 
Schwinger cavity perturbation theory is ap- 
plied to measurements of the microwave dielec- 
tric constants and tensor permeabilities of 
small spherical samples of ferrites. For the 
dielectric constant measurements, a_ cavity 
opened at a position of minimum transverse 
wall currents is used. A frequency-shift method 
is used for measuring the real part of the 
lielectric constant and a cavity-transmission 
method is used for measurement of the loss 
tangent. Circularly-polarized cavity methods 
yield effective scalar permeabilities of which 
the real and the imaginary parts are measured 
in a manner similar to the dielectric measure- 
ments. These scalar permeabilities yield suffi- 
ient information to describe completely the 
tensor components. Experimental data are 

for a polycrystalline magresium-man- 
‘ ferrite, to illustrate the techniques de- 
cribed 


Measurement of Equivalent-Circuit Values of 
High-Q Resonators, by Eberhard Frisch. “Nach. 
Z.”"" April 1956. 4 pp. Equivalent circuit for a 
ferrite resonator and a piezoelectric resonator 
are studied, and a method for the evaluation 
f the observed data is developed. A diagram 
of the measuring circuit is included and a 
numerical example presented. A short survey 


of other methods is given. 
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Development of a Vibrating-Coil Magnetom- 
eter, by D. Smith. “Rev. Sci.”” May 1956. § pp 
The author describes a means of obtaining 
continuous measurements of a dipole field and 
recording on a chart as a function of time, 
temperature, crystallographic orientation, or 
magnetizing field. 


Electronic Wattmeter with Wide Frequcney 
Range, by T. Schultz. “‘Rev. Sci.” May 1956. 
2 pp. A description is given of a device to 
provide accurate indication of the average 
product of two electrical signals in the audio 
range. 


A Portable Digital Frequency Meter, by M. I. 
Forsyth-Grant. “El. Eng.” June 1956. 4 pp. The 
meter described will operate at frequencies up 
to 100 ke showing the last four figures in dis- 
crete digits on an illuminated escutcheon. 
Overall accurecy is the order of five 

10°, 


Detection of Charged Particles with Gas Scin- 
tillation Counters, by R. Nobles. “‘Rev. Sci.” 
May 1956. 4 pp. The author describes a gas 
scintillation counter using a wavelength shifter 
to match the scintillation light spectrum to 
the response characteristics of the photo- 
multiplier. 


Test Methods for Measuring Energy in a Gas 
Discharge, by S. I. Reynolds. “ASTM Bul.” 
May 1956. 3 pp. The methods described show 
that energy increases linearly with applied 
voltage, and that certain organic insulations 
placed in the discharge in a closed system with 
pure oxygen, degrade at a rate proportional to 
the measured power. 


Effects of Corona on Plastic Laminates, by A. 
Rufolo and R. R. Winans. “ASTM Bul.” May 
1956. 4 pp. A method of corona exposure, and 
exposure effects on various properties of mate- 
rials are presented as a basic approach to the 
problem of corona deterioration in electrical 
equipment. 


RADAR, NAVIGATION 


Placing the Satellite in Its Orbit, by M. W. 
Rosen. “Proc. IRE.” June 1956. 4 pp. The 
Vanguard satellite launching vehicle is a three- 
stage rocket of which the first two stages are 
guided and the third stage is maintained in a 
fixed orientation while it is firing. The first 
stage, an improved Viking, serves primarily t 
raise the remaining stages to altitude. The 
second stage, another liquid-propellant rocket, 
contains the guidance for the three-stage 
vehicle and, in addition, supplies some of the 
propulsive erergy. The third stage, a solid- 
propellant rocket, is ejected from the second 
stage at orbital altitude and provides about half 
of the required orbital velocity. The Vanguard 
launching vehicle system was chosen from a 
number of possible two- and three-stage vehicle 
combinations. It represents the smallest satel- 
lite launching vehicle consistent with the pres- 
ent state of rocket development. 


The Effect of AGC on Radar Tracking Noise, 
by R. H. Delano and I. Pfeffer. “Proc. IRE” 
June 1956. 10 pp. Radar angle tracking noise, 
such as that due to angular and amplitude 
scintillation of the target echo, is increased by 
the response of the receiver age to the iow 
frequency components of the fading of the 
echo envelope. An increase in angle tracking 
noise spectral density by a factor of two to 
three is representative of what can happen 
when the radar echo envelope is approximately 
Rayleigh distributed. This phenomenon has 
been investigated by analog simulation of the 
age, both for an ordinary linear filter in the 
feedback path and for a nonlinear filter with 
quick attack and slow release in the loop. 
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Since the increase in tracking noise decreases vantage over conventional oscillators, since it Chrominance Circuits for Color Television 
monotonically with increasing age time con- requires only one transistor and eliminates the Receivers, by B. W. Osborne. ‘El. Eng.’ June 
stant, an analysis is presented » describe a necessity of a large inductor. Design equations 1956. 7 pp. This article is a brief review of 
particular basic problem which requires th are presented, and a practical oscillator de- circuit techniques applicable to the chromin- 
age time constant to be kept short, namely, scribed ance section of a color television eceiver 
transient rise in average signal strength i - t designed to receive an N.T.S.C. type signal 
countered by a radar when closing rapidly ) Chemical Interactions Among Defects in Ger- 
1 target manium and Silicon, by H. Reiss, C. Fuller, The 21 MC System for Local Television Trans- 
and F. Morin. “Bell J.”” May 1956. 102 pp. The mission, by H. J. Schmidt. ‘Nach. Z.” April 
Personal Microwave Search Receiver, by f solid solutions involved bear a strong resem- 195 x 


pp. Coaxial cables are used t ansmit 
Herman. “El.”” June 1956. 2 pp. Crystal d blance to aqueous solutions insofar as they 


television signals from studios or other pro- 
tector with slab-line resonant circuit picks represent media for chemical reactions. Acid- 
microwave energy and feeds it to hearing- base neutralization, complex ion formation, 
amplifier. Result is personal portable for and ion pairing all take place. The article 
to 10,000 mc with sensitivity fron 35 to describes developments in this field during the 


gram sources to local transmitters 1 par- 
ticular, details of the modulators push-pulJ 
modulators and beam-deflection - 
amplifier (7 stages, 15 mc to : cor- 
dbm past few years rectly compensate the frequency-dependent at- 
tenuation in the cable, and 21 me demodulator 
Variable Delay Line Simulates Radar Targets, Single Crystals of Exceptional Perfection and are presented 
by S. Gitlin ‘El.”” June 195¢ } p Uniformity by Zone Leveling, | D. Bennett 
quartz transducers and movable corner reflec P nd B. Sawyer. “Bell J.”” May 1956. 24 pp. The Television Sweep Generation with Resonant 
}1,-foot ERE BRT Spe Networks and Lines, by K Sc hlesinger “Proc 
IRE” June 1956 8 pp. The synthesis of a 

for simulating moving targets during test ee us crystals having high lattice per- current sawtooth from a limited number of 


water-filled copper tank give tin ne-leveling process has been developed into 
ranging from 72 to 1,400 microsecord imple and eff 


4 ads fecti nd containing an essentially uniform 
new radar - wt aaane first harmonics has been studied. It was found 

. desired impurities. that good linearity i -asier obtain than a 
A Directional Attenuator with a Delay Line fast rains , 
and a Ferrite Body at Around 4000 MC, by W Diffused p-n Junction Silicon Rectifiers, by M : oe —_— ‘ 
Eichin. “Nach. Z.” April 1956. 5 pp. Prince ‘Bell ; : “least ” t I 

ar “"s in : - square roportior ¢ 

attenuation of the field in a traveling-w . n-1 c rectifiers are made by AAFINOnICS ina eas quare proporti & i 
beta & jel . : in Salen eaten Fi flyback, on the other hand, requires 8 harmonies 
ube having a delay coil and a ferri atter i 5 mt : =a |S 


. l r 806 of a ) dding 
1956 Diffused low © over % of an, y adaing 


: ' | to be ysable for commercial television. Several 
to which a magnetic field applied if S vity 11e¢ Development models Beg A : 
‘ practical systems for resonant sweep have been 


ft tk tt t { , ha ter than 200 tested. All circuits used shock excitation of 
oO le a enuation or ) rwe | Ww 1 in r oO a a i “ 


rimentally investigated Tere ng ir? t é rs from 0 to 100 amperes 


: : : a i multiresonant networks by pulses of current 
pital pir Ronehs se nd 7 ars Both pentodes and small hydrogen thyratrons 
ide the coil, mz: ti Calculation of the Gain Coefficient and the were used successfully. The best : 
length The , Basic Characteristics of an Amplification Stage ) vr synthetic sweep is ¢ ay-line, 
field component, 1 ee: Containing a Transistor, by G. S. Tsykin sBorter than ed half-wave long and shorted 
anmaiens ‘ S , Ra k.’” Feb. 1956. 4 pp. The article pr the far end. To minimize dispersion, a “ 
te body that quivalent circuit of « ansist lay ing wafer _ type of construction hi: 
veloped which permits control of 7m 
Concerning the Problem of the Relation Be I oO! tube Expressions are vee Se : fect on self-inductan 
tween the Observability of an Object and the 
Number of “Illuminating” Pulses, by G é 1 : or connectior I 
Bystrov. “Radiotek.” Feb. 1956 pI ira zn are given for typical 
the probability of d i ions are given concerning the 


background or t tin; ilatio t frequ y an yh: - Sa 


number pu f< “ ‘ ind 


TRANSMISSION LINES 
The Forward Characteristic of the PIN Diode, 


I <leinman. “‘Bell J." May VE Guide to the Selection of R-F Cables, by 
f 1e forward current-voltayve Camillo and G. J. Mares. “‘T-T & El. Ind 
racteri of the PIN diffused matt 195 4 pp The seven basic parame 
theo predicts that th coaxial cable are examined and thei 
imple PN dic charac importance is determined for a wide 
rrent density approach applications Design data including 
amp /cn tion figures and maximum perating 
tures are presented 
Some Investigations at Microwave Frequencies, Contribution to the Mathematical and Engi- 
by S. Chatterjee. “J. ITE O5E neering Treatment of the Transistor as a On the Theory of the Exponential Transmis- 
A brief review « n y - t Linear Four-Terminal Network, by Titus sion Line, by 3. P nasyev Radiotek.”’ 
length 1 heoretical investigati < cheler and Hans-Werner Becke “Frea.”’ Feb. 1956. 14 pp 
microwave cav s, perturbation effect a a April 1956. 10 pp. It is proposed to measure the complex voltage 
vity resonator actic of ‘? t ‘ F shorted input and output im- of a lossless exponentia 
rt of  investigatio . nr P ped a trans rr he input-output manner and operating ir 
ugh a cylindrical metallic guide filled witl itage ratio with open ou , the emitter non-wave regime The 
oncentric diel ’ beings grounded Measurin cir t are in- shown to be complex 
matrices and equations active traveling-wave 
Waveguide Filters, by ote ¢ ony.” t leri ror hes igure pertinent tran- Formulas are derived ‘ 
4 pp. High-Q, 1 mn-le . ru tor ract st ented coefficient, the input impedance, the 
filters can he n » by inse - int TTS coefficient and the ampl 
s number f ably P i 1a cena A Semiconductor a 


specific cases of loadir 


dielectric section y A Haehr = 


t ption mechani f solar energ I The Discharge of a Capacitor ento an 

Clutter on Radar Displays, gd ney conductor is finite Line Having Uniform Resistance 
Capacitance, by Friedrich Boettche Fre 
an idealized lovarithr P r owed tr gy. Optimum spacing of the semi- April 1956 
++ bsorption band i | The 


leveloped by I 


PS! Sg 
nladiie 60, 


Some Remarks on the Radio-Frequency Phase 
SEMICONDUCTORS and Amplitude Characteristics of Television TUBES 
Receivers, | van Weel ‘J. BIRE.” May 
Transistor Phase-Shift Oscillator I 56. 10 pp ire quality is considered with On the Theory of a_ Deflectron, 
‘T-T & El. Ind.” July 1956. 2 pp. ” t f ice to teady stat t t 


Wirel. Eng l ) An analys levelop: maximu efficiency or t reneration f 


6 pp. Discharge 
capacitor connected thro 

infinite uniform line : 1 
for different conditions. The problen 
pared to or involving temperature 


and another one involving diffusion 


e characteristics of Strashkevich. ‘‘Radiotek.”’ Feb 
tor phase-shift oscillat ! article examines the geners 
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axially-asymmetrical fields which may be used 
in a deflectron; the boundary conditions for 
which this occurs are indicated. General 
formulas are derived for the given class of 
fields. The condition is indicated fur which the 
central region of the axially-asymmetrical 
field permits attainment of equal sensitivities 
of the electron beam in two mutually-per- 
pendicular directions. 


Technique of Manufacture and Control of Re- 
liable Electron Tubes, by M. Jean Brasier. 
“Bul. Fr. El.” March 1956. 10 pp. The steps 
taken in manufacture to produce reliable tubes, 
required by STEA E in France for aviation 
purposes, are set forth. The material to be 
used, the manufacture of grid and cathode, of 
metal pieces and glass pieces are discussed as 
well as soldering, closing, and pumping steps. 


Corona Discharge Tubes Provide Voltage Tubes, 
“El. Eq.” June 1956. 2 pp. This article out- 
lines the operation of corona~lischarge tubes 
and describes their application as 


regulators. 


U. S. GOVERNMENT 


Research reports designated (LC) after the 
price are available from the Library of Con 
gress. They are photostat (pho) or microfilm 
(mic), as indicated by the notation preceding 
the price. Prepayment is required. Use com- 
plete title and PB number of each report 
ordered. Make check or money order payable 
to “Chief, Photoduplication Service, Library of 
Congress,”” and address to Library of Congress, 
Photoduplication Service, Publications Board 
Service, Washington 25 D. C. 

Orders for reports designated (OTS) shruld 
be addressed to Office of Technical Services, 
U. S. Department of Commerce, Washington 
25, D. C. Make check or money order puyable 
to “OTS, Department of Commerce.” OTS re- 
ports may also be ordered through Department 
of Commerce field offices. 

When an agency other than LC or OTS is 
the source, use the full address included in the 
abstract of the report. Make check or money 
order payable to that agency. 


voltage 


Symposium on Electronics Maintenance, 3-5 
Aug 1955 (PB 111841). Dept. of Defense 
Aug. 1955. 214 pp. $1. (OTS) 18 papers 
on such topics as selection of electronics per- 
sonnel, role of the operator in electronics 
maintenance, development of proficiency mea- 
ires for electronics technicians, etc. 


VHF Extra-Diffraction Propagation Bandwidth 
at 200 Miles (PB 119468), by L. Ames, P 
Newman, and T. Rogers, USAF. June 1955. 
Mic $2.70, pho $4.80. (LC) Phctographs 
station WATY’s test pattern were 

made throughout the first quarter of 1955 
and signal amplitudes were simultaneously 
recorded. Appendix A calculates the diffraction 
field and Appendix B estimates the signal-to 


noise ratio. 


VHF Tropospheric Overwater Measurements 
Far Beyond the Radio Horizon (PB 119469), 
Ames, P. Newman, and T. Roger 
June 1955. 31 pp. Mic $3, pho $6.30 
Using a high power radar type trans 
mitter near Boston, Mass., point-to-point mea- 
surements have been made at a frequency of 
200 MC on 200 and 400 statute mile overwater 
paths extending along the east coast. Correla 
ion between the shorter path field strength 
data and a echo back-scatter near the 
ransmitter site are indicated Meas ments 
100 miles out across the Atlantic Oc 1 al 


have been made 


Weather Effects of Radar | § 11961 by I 


Atlas, V. Plank, W. Paul Chmela, J 


104 


Marshall, T. East, K. Gunn, and W. Hitschfeld, 
USAF. Dec. 1952. 110 pp. Mic $5.70, pho 
$16.80. (LC) Microwave properties of precip- 
itation particles, atmospheric attenuation of 
the short microwaves, oxygen absorption, and 
calculated sensitivity of airborne weather 
radars. 


Analysis of the Diode Mixer Consisting of 
Non-Linear Capacitance and Conductance and 
Ohmic Spreading Resistance (PB 111786), by 
A. Macpherson, NRL. Feb. 1956. 16 pp. 50¢. 
(OTS) 


75 KC/S High Power Pulse Transmitter (PB 
119453), by E. Blatt, D. Chaffee, and C. Volz, 
Penn. State U. Oct. 1955. 68 pp. Mic $3.90, 
pho $10.80. (LC) This report attempts to 
describe in some detail the conversion involved 
in changing the frequency of a long-wave 
pulse transmitter from 150 KC to 75 KC. 


Some Network Theorems and Their Applica- 
tions to Wideband Transistor Amplifier De- 
sign (PB 119470), by G. Matthael and G. 
Plotnikoff, Calif. U. Feb. 1955. 66 pp. Design 
of transistor amplifiers, design of wideband 
amplifiers, and network theory. 


Studies of Backward Wave Magn:ztron Inter- 
action (PB 119596), by J. Kluver, Calif. U. 
Aug. 1955. 66 pp. Mic $3.90, pho $10.80. 
(LC) Study is related to beam-type magnetron 
tubes employing crossed de electric and mag- 
netic fields. A short description of the physical 
process by which gain is obtained with a 
negative circuit is given. Two slow wave 
circuits are discussed: the zigzag line and 
the interdigital line. 


Final Engineering Report on Ultrasonic Prop- 
agation in Solid Materials (PB111809), Ander- 
on Laboratories, Inc. for U. S. Air Force. 
June 1955. 8 pp. 50¢. (OTS) Contains an 
analysis of the many factors which determine 
the performance of delay lines. Designs with 
delays ranging from 300 to 400 msec have been 
compiled and it is now possible to fabricate 
these lines for any delay within these limits, 
with a minimum of further engineering time 
involved. A delay and cancellation system for 
moving target indication radar was designed 
and developed. The unit takes video in, delays 
and subtracts, and gives cancelled video out. 


Video-Presentation Analyzer, 50 KC to 10 MC 
(PB111852), by F. T. Griffin, Naval Research 
Laboratory. Mar. 1956. 30 pp. 75¢. (OTS) 
Video frequency spectra data, from the modu- 
ating source as well as the incorporated 2m- 
plifier, of an electronic countermeasures equip- 
ment are often required in determining the 
equipment’s effectiveness. Previous facilities 
utilized for video analysis were characterized 
by slow operational point-to-point sampling 
procedures, and by uncertainty of resolution 
figure due to possible “Q”’ 
of the 


analyzer. 


variation of each 
multiple-tune circuits used in the 
A quasi-instantaneous video analyzer 
developed principally for the rapid analysis of 
modulation spectra is described. It presents 
the frequency analysis of a complex voltage 
visually, with an alternative provision for in- 
trumental analysis by manual control. It is 
essentially a double-conversion superheterodyne 
receiver without preselection. A magnetically 
mtrolled local oscillator is used as a sweep 
for visually displaying the complete spectrum 
from 50 ke to 10 me on a cathode-ray tube. A 
manually tuned local oscillator is used in con- 
inction with a thermistor bridge indicator 
a point-by-point analysis. 


A Wide-Band Differential Amplifier Oscillo- 
scope Attachment (PB111953), by A. W. Carl- 
st Air Force Cambridge Research Center. 
June 1955. 17 pp. 50¢. (OTS) A differential 
amplifier having a single-ended output is de- 
ribed. The amplifier is useful in converting 

1 single-channel oscilloscope into a differential 
scope. The circuit has many of the ad- 
vantages of the cathode follower, such as wide 
bandwidth and low output impedance. 
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Development of Capacitor, Variable, Her- 
metically Sealed, Three Sections (PB111961), 
Sprague Electric Co. June 1955. 139 pp. $3.50. 
(OTS) Although mechanical tolerances neces- 
sary to obtain the required performance pre- 
vented achievement of the ultimate goal, the 
report presents data believed to have sub- 
stantial value to those working with fixed 
capacitors, sir dielectric concentric trimmers, 
and ceramic dielectric capacitors. 


Electroforming of Copper for High-Vacuum 
Applications (PB111960), by L. LaForge, Jr., 
W. W. Hansen Laboratories, Stanford U. Feb. 
1955. 23 pp. 75¢. (OTS) The electroforming 
process, used in typemaking and phonograph 
record reproduction, is now applied to the 
fabrication of vacuum tube envelopes, wave- 
guides, linear-accelerator sections. The com- 
positions and operation of the various solu- 
tions are given in detail, with many of the 
significant variables. 


Cermets (CTR-319), The Transistor (revised) 
(CTR-310), Magnetic Amplifiers (CTR-244). 
April 1956. 10¢ each. (OTS) All applicable re- 
search reports in the OTS collection of over 
250,000 documents are abstracted in the cata- 
logs. Technical reports available from OTS 
are primarily the results of research done by 
the Government or by private laboratories 
with Government sponsorship, but also include 
German technical papers captured by the Allies 
in World War II. The reports listed are avail- 
able now either from OTS or the Library of 
Congress. 


Measurement of the Microwave Properties of 
Ferrites at High Power Levels (PB111826), 
Signal Corps Engineering Laboratories. April 
1955. 21 pp. 75¢. (OTS) All the samples tested 
and discussed in the report are flat-ended, 
right-circular cylinders which were checked 
when mounted in the center of a circular wave- 
guide. Data have been accumulated relative to 
the insertion loss and Faraday rotation char- 
acteristics of samples of different chemical 
compositions, and samples fabricated under 
different manufacturing processes. Although 
several refinements in test techniques have been 
made in the course of the research, additional 
work must still be done alone these lines. 


Ferrite Components for 8.7-MM Wavelength 
(PB111813), Naval Research Laboratory. 
August 1955. 10 pp. 50¢. (OTS) The im- 
portance of ferrite components in X-band and 
S-band propagation prompted the investiga- 
tion of applicability to 8.7 mm wavelength, as, 
for example, in radiometer measurements. An 
8.7 mm ferrite isolator and a gyrator were 
designed and constructed. The isolator is 
capable of about 33 db isolation at an average 
VSWR of 1.07 and an average insertion loss 
of 0.8 @ over the range of 8.58 to 8.80 mm 
wavelength. The design procedure and critical 
dimensions are given in the report, and an 
electronic switch using a gyrator is described. 


Proceedings on the Conference on Atmospheric 
Electricity (PB121004), Air Force Cambridge 
Research Center. Nov. 1955. 225 pp. $4. (OTS) 
An appraisal of the current status of the 
science, arts, and techniques related to at- 
mospheric electricity ; proceedings, papers, re- 
ports, and discussions of the conference held 
in May 1954 at Wentworth-by-the-Sea, Ports- 
mouth, N. H. 


Transcendental Function Analog Computa- 
tion with Magnetic Cores (PB111900), by D. 
Schaefer and R. Van Allen, Naval Research 
Laboratory. Feb. 1956. 11 pp. 50¢. (OTS) A 
rugged, fast, static method of performing 
analog computations utilizing a square loop 
magnetic core in conjunction with switching 
transistors. The basic circuit is capable of 
performing a variety of analogue computations, 
the waveshape of various input voltages de- 
termining the particular computation to be 
performed. 


An Instantaneous Sound Spectrograph (PB- 
111864), by R. Misner, Naval Research Labora- 
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engineering or physics, and is experienced in electronics equipment maintenance 
or design. These men are assigned to five separate divisions of the department: Engineering 
Writing, Training School, Field Engineers, Technical Liaison, Field Modification 


HOW HUGHES 


TRAINING 


SUPPORTS ITS 


p R 0 D T c TS FO R A completely staffed and equipped sch 
qualified military and c “tho 


mpany p 
equipment. Instructors 


M AX M U M backgrounds in 


ool is operated to train 


ersonnel j 
n maintaining Hughes 


are graduate engineers 


or physicists with 
developme nt work ' "i 


or 
univer sity instruction 


FIELD 


PERFORMANCE 


PY ENGINEERS 
AND 
Js PHYSICISTS 


STAFF 
RELATIONS 


RESEARCH 


HUGHES | “oso 


ABORATORIES 
Hughe Aircraft C mpany 
Culver City, 


Los Angeles County, California 
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International ELECTRONIC SOURCES 


(OTS) A new 
sound spectrograph presents an instantaneous 


tory. Jan. 1956. 35 pp. $1 
plot of the energy of an audio signal, with 
time dimension plotted along the length of the 
paper, frequency plotted across the width, anc 
energy of individual frequency components in- 
dicated by the density of recorded marks. The 
spectral is performed by a group of 
42 comb-type bandpass filters. 


Ground Calibration of the VOR (PB121012), 

CAA Technical Development and Evaluation 

Center. Oct. 1955. 18 pp. 75¢ (OTS) Thi 

port describes a simple and accurate met 

of calibrating VOR stations with a por 

detector mounted on the edge of the ec 

poise. The ground-calibration method pri 
means f¢ readily determining the cal 

curve without interrupting 


tation 


Design of Millimeter Wavelength Components 
(PB 111968 by R. G. Fell and J. A. Kae 


ve int 
millimeter velength range 
meters to about one centimeter 
n the report include connector 
ndicators, wavemeters, attenuat 
oupler switche hybrid junctior 
shorts, crystal mounts, power me 
supplies, terminations, bends, horn 


tapers 


Electromechanical Properties of Barium Tita- 
nate Prepared by a Fusion Method 
1118131), by E. J. Brajer, The B 


tories Co. Nov 1954 > pp 


io method and sintering 
estigatetd in 1 Tort to improve 
rmity and repre ibility of barium 
regard to electromechanical 1 
were matured, electroded, 
tested t valuate each materia 
made of used barium titanate 
ianical and dielectric 
ceramics made 


same comy 

Piezoelectric Titanate Ceramics With Low 

Temperature Coefficients (PB 111812). by D 
Berlincourt, The Brush Laboratories Co. N« 

) pp $1 (OTS). The properties 

te compositions containing 

of calcium titanate are 


lew ec These 


} compositions have impre 
emperature dependence of re 


onant 1 
tromechanical coupling, and dielectr 
nt as well as higher mechanical ( 
piezoelectric, dielectric and elastic proy 
of these compositions are reviewed, and 


iging data are shown 


Instantaneous Sound Spectrograph (PB 
by R. Misner, NRL. Jan 1956 85 
OTS) Given are the first model and plan 

a second model sound spectrograph which pr 
sents an instantaneous plot of ar 


€ 

signal 
in the requency and time domains 

Precision Determination of Lattice Constants 

with a Geiger-Counter X-Ray Diffractometer 

119464), by A. Smakula and J. Kalnajs, 

Feb. 195 30 pp. Mic $2.70, pho $4.80 

described. Limiting factor in 

of measurement is rot in the 

of the diffractometer, but in the X-ray 

ength 


Speech Analyzer for a Formant-Coding Com- 
pression System (PB 119473), by J. Flanagar 
MIT. May 1955. 124 pp 


LC) electronic analy?2 


an 


formant and vocal information from contir 


ous speech is designed for bendwidth 


compression system operati 
coding principles. Speech 

of narrow bandwidth contr 
transmitted to synthesizer that 
a terminal an: of the humar ‘ 
anism. The s sizer recreates the speech 


the receiver 


106 


Transcendental Function Analog Computa- 
tion With Magnetic Cores (PB 111900), by D. 
Schaefer and R. Van Allen, NRL. Feb. 1956. 
11 pp. 50¢. (OTS) Rugged, fast, static method 


1 
l 
a > f ; r fc © 1 a ¢ = he : t a 

f performing analog computations has been 


evolved which utilizes a square loop magnetic 
core in conjunction with switching transistors. 
Output to 2 input 
voltages, to trigonometric functions, and to 


voltages 


proportional 
powers and roots have been obtained 


Electroforming of Copper for High Vacuum 
Applications (PB 111960), by L. LaForge, Jr., 
anford I Feb 1955 23 pp 15¢ (OTS) 
uides and similar microwave components 
were formed to a thickness of 0.150 in. on 
stainless-steel mandrels in an acid copper bath 
at room temperatures with current density of 
10 ft. after suitable cleaning of the 
] ( iso 


snear-accelerato sectior wer 


rmed 


Auroral Zone Absorption of Radio Waves 
Transmitted via the Ionosphere. Final Report 
for the Period Mar 1, 1954-Feb 28, 1955 Under 
Contract No. DA-36-039-sc-56739 (PB 119549), 
y K jowles, C. Little, and R. Dyce, Alaska 
Feb. 1955. 93 pp. Mic $4.80, pho $15.30. 
Investigation on scattering from the 
clouds, and meteors 


Preliminary Analysis of the Half-Wave Bridge 
Magnetic Amplifier (PB 119519), by H. Wood- 
on, NOL. Feb. 1954. 74 pp. Mic $41.50, pho 
$12.30. (LC) Two half-wave bridg agnetic 
mplifiers, one with parallel reset circuits, 
ther with series reset circuits re analyzed 
only linear circuit theory and Faraday’s 
Some des criteria are established and 
justified 


Progress Report Under Contract N7 onr-41906 
PB 119688 by Z gay and N. G 
Washington U. 5 
pho $4.80. (LC) 


ior Electric 


isamore, 
Feb. 1955. 29 pp. Mic 
National 
Corporation's 7-stz grid- 


Discuss 


rolled multiplier tube; pulse generator 
the Phillips EF P-60 tube; and high speed 


inting circui 


Intensity Spectra After Half-Wave Detection 
of Signals in Noise, Harvard U. Feb. 1955 
Order separate parts described below from 
LC, giving PB number of each part. I: The- 
oretical Discussion (PB 119641), by G. Fellows 
and D. Middleton. 34 pp. Mic $3, pho $6.30 
LC) When narrow band noise centered about 
a frequency fo and an unmodulated currier of 
frequency fo are added and passed through a 
nonlinear device, the intensity spectrum of the 
sutput wave consists of zones centered about 
harmonics of the frequency fo. The theoretical 
pects of this problem are presented, along 


number of computed resuits 


PATENTS 


Complete copies of the selected patents de- 
scribed below may be obtained for $.25 each 
from the Commissioner of Patents, Washington 
25, D. C 


Electronic Amplifier, 742,5 
Assigned Bell Tel. Labs 
7 The electron beam 
shaped as a 
rode in the form of a helical 
extends inside of and 
ve propag 
less than along 
potential is applied 


and the propagating 


Solid State Amplifier, 22,743,322. Inv 
Pierce Assigned Bell Tel. Labs... Inc 
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April 24, 1956. Electromagnetic waves are 
propagated axially through a piece of mate- 
rial which exhibits a large Hall effect and a 
de field is applied in the same direction. Under 
these conditions, the dec field in combinatior 
with the magnetic field of the electromagnetic 
waves result in a Hall effect field which tend 
to amplify the electric field associated with the 
electromagnetic waves. 


Wide-Band High Frequency Pre-Amplifier Cir- 
cuits, 22,743,323. Inv. S. Wlasuk Assigned 
R.C.A. Issued April 24, 1956. An amplifier 
circuit adapted to simultaneously amplify a 
band of relatively high-frequency signals and 
a band of relatively low-frequency signals has 
a common input and output. Two electron 
tubes adapted for high-frequency emplification 
and connected in series across a power supply 
and two electron tubes adapted for low-fre 
quency amplification and connected in series 
transmit the 
signals from the common input to the commor 
output 


across the same power supply 


Automatic Frequency Control, 2,743,362. Inv 
D. Leed. Assigned Bell Tel. Labs., Inc. Issued 
April 24, 1956. The difference fre ency be- 
tween a standard frequency and the controlled 
frequency is derived and any deviation from a 
predetermined difference is converted into a 
first de voltage. Further a phase discriminator 
generates a second de voltage which increases 
as long as the error persists. The contro!led 
oscillation is generated by mixing the output 
of a mechanically-tuned variable oscillator and 
a reactance tube oscillator. The frequency of 
the latter oscillator is controlled by the com- 
bined de voltages, while for the control of the 
first oscillator these combined ges are first 
converted into a suitable ac signal affecting 
the speed of a 2-phase induction motor which 
in turn tunes the oscillator 


Television Circuit, 32,743,389. Inv. J. Gnif- 
frida. Assigned C.B.S. Issued April 24, 1956 
Three electromagnets for 
three electron beams in a color televisicn 
picture tube of the aperture mask type 

provided. Each electromagnet 
mounted. The magnets are 
transistor circuits to cause the 


converging the 


adjustably 

energized by 
ponding 

electron beam to converge at a 
from its source as the deflection 
beam from its central position in« 
Impulse Excited Magnetic Deflection System, 
$2,743,392. Inv A. W Friend Assigned 
R.C.A. Issued April 24, 1956. In this sawtooth 
wave generator, a capacitor, a rectifier or 
electron tube, and an inductance are connected 
in series across a de supply. A second capacitor 
and a second tube are connected in parallel 
to the first tube and the first capacitor, a 
synchronizing signal being applied to the grid 
of this second tube. An inductance connect 
the tube-capacitor points in each circuit 


Information Storage Device, 2,743,430. Inv 
M. L. Schultz and G. A. Morton Assigned 
RCA. Issued April 24, 1956. The storage device 
is in the form of a cell composed of a photo 
conductive material in electrical conta I 
a photovoltaic material which changes the di- 
rection of its photocurrent output when the 
applied current changes its polarity f 
stance a lead sulfide film. A reve 

or other current reversing circuitry 
the information to be stored 


upplie 


Antenna System, 272,743,441. Inv C.-E 
Granaqvist Assigned Hazeltine Research, Inc 
Issued April 24, 1956. The talking radio beaccr 
consists of a first antenna ar 


radiation pattern in the form of a pair of 


having 


sharply concentrated beams extending in oppo- 
site directions and having a common axis ar 
a second antenna array having figure eight 
radiation pattern with an axis perpendicular 
to the axis of the beam Bot 
simultaneously rotatable 


Color or Monochrome. Television 
System, 22,744,155. Inv. H. Kihr 
RCA. Issued May 1, 1956. The 


Receiving 
Assigned 


eiver re- 
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WERE HOW 
GOING 
‘ PLACES ABOUT 


YOU? 


er a leader in anti-aircraft missile and airborne radar design, announces a broad 
expansion program creating excellent opportunities for engineers at all levels. As prime con- 
tractor to the Navy, Army, and Air Force on weapons systems programs, Raytheon has overall 
reponsibility for system development encompassing the following fields: 


MISSILES 


SPARROW Ill SYSTEM (Navy) 
HAWK | SYSTEM (Army) 


NAVIGATION 


DOPPLER NAVIGATORS (Air Force and Navy) 
ALTIMETERS (Air Force and Navy) 
AIRCRAFT CONTROL SYSTEMS 


COHERENT Al RADARS (Air Force and Navy) 
SEARCH AND TRACKING RADARS (Army) 
COUNTERMEASURES (Air Force) 


The Missile Systems Division of Raytheon has plants at Bedford, Mass., Maynard, Mass., Lowell, 
Mass., with flight test facilities at Oxnard, Calif. and White Sands, New Mexico. The plants are 
located in areas offering a choice of urban or country living with excellent housing at a reason- 
able cost. Top-flight engineers at all levels are needed for the direction and implementation of 
advanced development work in the following fields. 


COHERENT RADAR SYSTEMS CIRCUIT DESIGN 

SYSTEMS ANALYSIS AIRBORNE COMPUTER DESIGN 
AERODYNAMICS MICROWAVE 

STRUCTURES MECHANICAL DESIGN 
OPERATIONS ANALYSIS ELECTRONIC PACKAGING 
HEAT TRANSFER PRECISION SERVO SYSTEMS 


RAYTHEON MANUFACTURING COMPANY 


MISSILE 
SYSTEMS 
DIVISION 


BEDFORD, MASS. 
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International ELECTRONIC SOURCES 


ceives a color component signal including 
several signals each representative of a color 
and a control component signal. The color 
signal has a given color recurrence frequency, 
each color signal having a different phase, and 
the control signal has a burst of several cycles 

wave having the color recurrence fre- 

The control signal is used to produce 
wave having said color recurrence frequen 
hich wave is effective in separating the 

signal 


Audiometer, 22,744,158. Inv W. Grandj 
Issued May 1, 1956 A tone generator adjus 
ble in frequency and intensity over >» audible 
range i pr ided for measuring hearing 
loss An arm automatically moves with the 
manually controlled frequency and intensity 
settings and the threshold at any desired fre- 
which the 


hearing loss values for a normal person are 


quency is plotted on a card on 
plotted for comparison 


Pulse Amplifier, 
Deming 


$2,744,169. Inv. Chs. Reed 
Assigned Hughes Aircraft Co Is- 
sued May 1, 1956. The high-impedance plate- 
output circuit of a first amplifier is fed to a 
second amplifier which has a low-impedance 
cathode-output circuit A diode is connected 
between the two output circuits and it is poled 
so that current flows when signals ir 
cathode output circuit are more positive tk 
in the plate output circuit, whereby signal 
‘widely varying dynamic range are great 
amplified without substantial distortion 


Post-Pulse Clipping Circuit for Pulse Modu- 
lators, $2,744,195. Inv. P. Winokur. Assigned 
Philco Corp Issued May 1, 1956 A gas dis- 
charge tube in series with a load resistor 
connected across the pulse source and in 

lel with the primary winding of an ou 
transformer. A trigger winding associated wi 
the output transformer primary supplies a posi- 
tive signal during the peak value of each pulse 
over a suitable circuit to the grid of the 


tube effectively clipping the pulse signal 


Frequency Stabilization, #2,744,197. Inv. R 
Marshall Gogolick and J. G. Tabler. Assigned 
Issued May 1, 1956. The 
frequency stabili a body made of an 


Globe-Union Ine 


electron compound metal alloy having a low 
internal damping of mechanical vibrations 
This body is 


electrodes are arranged to form two capacitors 


mounted for vibration and tw 


vectively with the body; constant potential 
s applied to both capacitors One capacit 

connected in the output circuit of an osc 
lator, thereby driving the body to mechar 
oscillations at its resonance frequency, 
the other capacitor is connected t 
ator input supplying a 

tage 
What Good Are Patents, by R. Mile 
May 15, 19 2 pp. A business approach ra 
than a legal approach to the value of patenis 
The author points out the limitations of patent 
as an investment, as well as their value 


Speed Indicating Device, #2,740,108. Inv , 
W *lympton and H. C. Jone Assigned Nev 
England Helicopter Service ied March 
1956 An alternator is driven by the shaft the 
rotational speed of which is to be checked 
The alternator output frequencies are prop 
tional to the angular shaft velocity; they 
fed to a band pz filter which consists of tw 
coils coupled by at least one frequency sé 
ive reed The band pass output controls ar 
electronic switch which turn actuates a tone 


generator 


Thermionic Valve Feeding Circuit for Piezo 
electric Transducer, 32,740,906 Inv. | A 
Newman and D. O. Clayder Assigned Na 
tional Research Development (C« 
April 3, 195¢€ Rectangular high- 
pulse-modulated signals are fed int 
tic delay line fitted with a p 

er by a tep-down tran 
primary is in the 
tube biased to 


r r } 
yrme w ir 


electric transducer to form a circuit resonant 
at the resonant frequency of the transducer. 
At least part of the transformer secondary is 
connected into the cathode circuit providing 
negative feedback. 


Television Intercarrier-Sound Detector, 72,- 
741,660. Inv. W. K. Assigned Syl- 
vania Electric Prod., Inc. Issued April 10, 
1956. The detector for the sound carrier in a 


Squires 


television system comprises an_ infinite-im- 
pedance detector. The video-signal output load 
impedance is connected to both the input and 
output circuit of the detector, while the sound- 
signal output load is connected to the output 
circuit of the detector only. 


Electron-Discharge Device, 322,741,721. Inv. 
Robert Adler. Assigned Zenith Radio Corp. 
Issued April 10, 1956. A pair of controllector 
electrodes is arranged on opposite sides of an 
electron beam Each controllector electrode 
consists of a control section and an electron- 
impervious collector section electrically con- 
nected to the control section and intercepting 
the electron beam path. An a’ -rtured electrode 
cooperates with the collectcr eaecctrodes to form 
an electrostatic electron lens for focusing the 
electron beam at its interception with the 


collector electrodes. 


Cavity-Backed Slot Antenna, #2,741,763. Inv. 
J. R. Ashwell, S. Hershfield, and D. B. Kleason. 
Assigned The Glenn L. Martin Co. Issned 
April 10, 1956. A dielectric spacer is arranged 
in an elongated metallic cavity having one side 

The spacer is of even thickness and cen- 

located in the cavity. Two metal mem- 
bers of substantially U-shaped cross-section are 
arrenged with one leg secured to the spacer 
and with the other leg secured to a parallel 
wall of the cavity, whereby a cavity-backed, 
T-ended slot antenna is formed 


Color Television, #2,742,522. Inv. R. R. Law. 
Assigned RCA. Issued April 17, 1956 The 
signal-modulated electron beam _ successively 
impinges on different-color phosphors on the 
target in synchronism with the signal color. 
A device for producing color balance interrupts 
the flow of electrons towards the target in 
between *h separate color signal and varies 
the duration of the period during which the 
electrons impinge upon the different phosphors 
Field Identification Apparatus, 2,742,523. Inv. 
J. O. Preisizg and A. A. Barco. Assigned RCA. 
April 17, 1956. The field sensing appa- 
distinguishes two interlaced sets of field 

( ning operations having different time in- 
tervals between vertical blanking period timing 
and field starting timing. A first set of pulses 
is derived during each vertical blanking interval 
and a second set during alternate nking 
intervals. These two sets of pulses contrel a 
bi-stable device which produces a signal to 


distinguish the successive fields being scanned. 


Transistor Trigger Circuits, 2,744,198. Inv. 
G. Raisbeck Assigned Bell Tel. Labs., Inc. 
Issued May 1, 1956. In the trigger circuit for 
generating output waves of symmetrical share, 
two transistors being connected in series with 
their common electrodes grounded. The two 
transistors have the same shape voltage-current 
characteristics, however, the characteristics are 
f opposite sign In this circuit one of the 
stors will be at cut-off when the other 
saturation 


Electronic Thickness Gage, $2,744,238. 
G. J. C. Andersen Assigned Good 
i Rubber Co I ed May 1, 
ric property < a material is tested 
l to a single probe electrode 
control grid of a triode oscil- 
coupled to this probe 
urther coupled to the 
the output current of 
which is : catior f the dielectric prop- 


erties of the 


Wave Guide Delay Line, $2,744,242. Inv. S. B 
Cohr Assigned Sperry Corp Issued 


Mav 1 1956. A series arallel very thin 
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flat conductive plates extends between the side 
walls of a rectangular wave guide reaching 
to one of the wide walls while being spaced 
from the opposing wide wall. A circular rod 
is secured to the free edge of each of the 
conductive plates to increase their loading 
capacity and inductance while reducing voltage 
breakdown. 


Means for Improving Television Interlace Con- 
trol, 2,744,956. Inv. G. L. Haugen and G. D. 
Wofford. Assigned Bendix Aviation Corp. 
Issued May 8, 1956. The vertical deflection 
oscillator, which is controlled by an incoming 
synchronizing signal also supplies an output 
over a resistor-capacitor network generating 
a voltage pulse of selected duration. This 
voltage pulse is used to render the vertical 
deflection oscillator insensitive to external sig- 
nals, such as synchronizing signals, for the 
duration of the voltage pulse. 


Receiver for Two Amplitude-Modulated Waves, 
32,744,961. Inv. 2,744,961. Inv. J. J. Alphonsus 
Peek. Assigned Hartford National Bank and 
Trust Co. Issued May 8, 1956. The receiver 
is adapted to simultaneously receive two ampli- 
tude-modulated carriers having a predetermined 
frequency displacement. The demodulated sig- 
nal is amplified in two channels having the 
same amplification factor, the two channels 
being triggered to be alternatively operative 
at a frequency equal to the frequency dis- 
placement. The outputs of the two channels 
are added and subtracted and their sum and 
difference applied to two loudspeakers 


Semiconductor Signal Translating Devices, 
#2,744,970. Inv. W. Shockley. Assigned Bell 
Tel. Labs., Inc. Issued May 8, 1956. The 
device comprises a semiconductive body having 
a first zone of one conductivity type and an 
adjacent second zone of the opposite conductiv- 
ity type to form a rectifying junction. A 
drain and a source connection are made to 
the first zone and a gate connection to the 
second zone. Input signal and biasing source 
are connected between the source and the gate, 
while a load circuit and a biasing source are 
connected between the drain and the gate. 


Photo Device Amplifier Circuit, $2,745,021. 
Inv. J. Kurshan. Assigned RCA. Issued May 
8, 1956 A photo conductive device, having a 
non-linear resistance decreasing in response to 
an increase of the applied voltage, is inserted 
between the base electrode of a transistor and 
a grounded voltage source, the emitter electrode 
of the transistor being grounded. The output 
circuit is connected to the collector electrode 
which is negatively biased. The collector cur- 
rent will decrease when the photo conductive 
device is illuminated. 


Direct Reading Time Measuring Device, +2,- 
745,058. Inv. T. Frankel. Assigned General 
Dynamics Corp. Issued May 8, 1956. A current 
indicator is used which requires a longer time 
interval to reach its maximum indication than 
the time interval to be measured. Current is 
applied to the indicator by a relay having a 
make and break contact; the contacts are 
made and interrupted at the beginning and 
end of the time interval to be measured. 


Microwave Magnetized Ferrite Attenuator, 
#2,745,069. Inv. W. H. Hewitt. Assigned Bell 
Tel. Labs., Ince Issued May &, 1956 An 
elongated solid body containing ferrite is 
longitudinally arranged in a wave guide and 
extends over only a portion of the wave guide 
cross-section. If a linearly polarized wave is 
propagated in the wave guide and a magr 
field parallel to the direction of polari 

is applied to the ferrite body, attenuatior 

take place 


Circularly Polarizing Directional Ante 
System, $2,745,100. Inv. J. G. McCann, } 
Weil, and R. E. Stein. Assigned Gilfil 
Bros. A linearly polarized radiation, collimat 
axially but divergent transversely theret« 
reflected to be collimated in both directions 
A grid positioned to intercept only the primary 
radiation transforms it to be circularly polar- 


ized 
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to work—research at 


IBM 


Multi-Stable Work Horse: By employing a non-linear 


load, new circuit permits two transistors to do the 


work of ten. IBM Bulletin No. 200. 


Self-Complementary: New Gas Tube Counter sub- 
tracts by adding. IBM Bulletin No. 201. 


The Soft Touch: 


devices to be cut 


0.0002". 


For bulletins, write 
PD . ae 
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Multi-Stable Work Horse 


As the size and complexity of IBM prod- 
ucts increase, we are faced with growing 
numbers of components—which means 
increased cost. As part of our continuous 
search for improvement and ways to 
reduce the number of components, Rob- 
ert Henle, one of our Transistor Circuit 
Research people, undertook to get more 
work out of a given number of tran- 
sistors. The result is a two-transistor, 
multi-stable circuit employing feedback 
controlled by a non-linear load. Junction 
transistors are naturally suited to this 
new kind of circuit. 


*50 Six 50n 


10 Stable State Circuit 


A full report on this new idea from 
IBM contains eight full-page circuit dia- 
grams in addition to mathematica] anal- 
yses of the operation of the circuit. 
Write for your copy of IBM Bulletin 
No. 200. 


Gas Tube Counter 
Schematic 


COMPLEMENT 


Self-Complementary 


Accounting machines these days must 
make 


decisions. In order to get a machine to 


be able to do everything—even 
do more in a day’s time with little or no 
increase in operating cost, IBM Com- 
ponent Research people studied the idea 
of using a multi-cathode gas tube. It’s 
good news that they came up with an 
attractive approach, which Robert Koeh- 
ler, of our Device Development Group, 
then reduced to practice; it operates 
faster than its electro-mechanical prede- 
cessor and, furthermore, with simple cir- 
cuitry, can subtract by adding. It can 
read out in true number form both posi- 
tive and negative balances. This is pos- 
sible because a number stored in the tube 
may be transposed to its 9°s complement 
(i.e., value subtracted from nine) by a 


single electrical pulse. 


If you'd like more information on the 
basic principle, physical arrangement of 
parts, and typical problems solved, write 
for IBM Bulletin No. 201. If you are 
fascinated by the theory of numbers, we 
recommend this Bulletin. 
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Ultrasonic cutting at IBM permits 


from hard, brittle materials within 


to Dept. TT-7, IBM, 590 Madison Ave., 


The Soft Touch 


In some of our studies of new compo- 
nents, at the IBM Research Laboratories 
at Poughkeepsie, it is necessary to make 
many different, small and intricately 
shaped parts from brittle materials. Fol- 
lowing the conventional approach, each 
of these parts would require laborious 
and costly machining and fabrication, 
We 


this tool we can make any shape or size 


turned to ultrasonic cutting; with 
component in approximately a minute 
with an accuracy five times greater than 
previously possible! The ultrasonic cut- 
ter has helped us progress faster in our 
development of new devices. RESEARCH 
at IBM means IDEAS at work. 
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ULTRASONICALLY 
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Schematic of Impact Grinder 
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New Tech Data for Engineers 


Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Readers 


Drill Bushings 


A new bulletin giving complete informaticn 
on the Doylestown, Pa., Penn Engineering Mfg 
Corporation’s self-clinching drill bushings he 
been published. Bulletin includes adequate d 
grams and specifications showing how PE 
bushings give faster, easier template assemb! 
(Ask for B-7-26) 


a 


M 


Encapsor 


The advantages of the Alcorite Fncapsor 
layed in the newest literature issued 
r Electronics Corp., 180 Lafayette St 


N. Y. (Ask for B-7-2 


Relays 


Features, applications and specifications 
eight different types of relays for 
electronic and industrial use are set 
well-illustrated, 18-page book 
Kurman Electric Co., 35 
Island City, N. Y. (Ask for B-7- 


Sub-Miniature Connectors 


Cannor Electric, 2308 Humbolt St I 
Angel Calif., has issued an 8-page enginee 
ing bulletin on Type “D" sub-miniatur n 
nectors. It contains actual size photographs of 
D miniatures; dimensional data, soldering 
mounting and shell deviations tandard 
emblies and application photos Ask for B 
1 


TV Picture Tubes 


reference guide for TV 
tubes, Bulletin PA-2, is being offered by 
Hytron, Salem, Mass. Pertinent data for 
magnetically deflected picture tubes, regard 
of make, is provided. (Ask for B-7-2 


Servo Motors 


Four catalog pages, illustrating and fully 
describing a type of low inertia servo moto 
are available from John Oster Manufacturing 

Avionic Div., Racine, Wis. Each sheet in- 
graphs, dimensional drawings, average 
and complete electrical data 

B ) 


Magnetic Tapes 


Physical and magnetic properties of 
Scotch” brand magnetic tapes and films 
a new technical data booklet avail- 
Minnesota Mining and Manufactur- 
Dept. A6-114, St. Paul, Minn Ask 


Magnetic Shielding 


Perfection Mica Co., 20 N. Wacker D 
hicage lll ¥ released data describing the 
tectior f recordings from vari 

magnetic fields by 
Fernetic and Co-Neti 
for B-7-6) 


Dove 
ze contr 
of applications 
ng the listings 
wire wound 
3-7 


Contact Connectors 


brochure, from Alden Produ 
Mass., shows a whole new series 
act single and multi-contact connect 
rations and applications of the company 
connectors and unit cables are showr 
2 = 10 


or ) 


To obtain copies of these bulletins, use inquiry card on last page. 


Portable Tube Tester 


Seco Manufacturing Co., 5015 Penn Ave. S., 
Minneapolis, Minn., offers literature describing 
their portable model grid circuit tube tester, 

well @s information about the Seco signal 

and intermittent localize: (Ask for 


Meter-Relays 


A new 40-page catalog, issued by Assem- 
bly Products Inc., Chesterland, Ohio, details all 
features, specifications and prices of the com- 
Plentifully illustrated 
throughout, it contains many diagrams (Ask 


for $-7-23) 


pany meter-relays. 


Silicon Rectifiers 


Transitron Electronic Corp., Melrose, Mass 
manufacturers of silicon rectifiers, as well a 
transistors and diodes, has recently published 
new tech. bulletins including descriptions, rat- 
ings and complete specifications on their prod- 


ts. (Ask for B-7-24) , 


Engine Analyzer 


Allen B. DuMont Labs., Inc., Clifton, N. J., 
has issued a bulletin on their new Dynamic 
Engine Analyzer, the newest electronic device 
if interest to all motor mechanics. The new 
device is a shortcut to fast. sure and complete 
engine analysis. (Ask for 7-25 


Transistors 


Lafayette Radio, 100 Sixth Ave., N. Y. 1 
N Y., has released a 32-page Transisto: 
Brochure featuring a complete line of minia 
turized parts available and listing practically 
every transistor on the market Whole pages 
are devoted to transistor specs (Ask for 


EJC Report 


Discussion of the Reserve Forces Act of 1955, 
and the findings of the Hoover Commission, of 
interest to all engineers are highlights of 
68-page pamphlet ‘‘Proceedings—-Second Gen- 
eral Assembly” available from Engineers Joint 
Council, 29 W. 39th St., N. Y., N. Y., at $1.0¢ 
per copy (Ask for B-7-14) 


Encoders 


Baldwin Piano Co., 1835 Gilbert Ave., Cin- 
cinnati, Ohio, has published an 8-page bulletin 
describing new 13-digit and 16-digit optical- 
type analog to digital angular position en- 
coders. Bulletin gives detailed information on 
yperation and construction. (Ask for B-7-15) 


Printed Circuit Tolerances 


Technical Bulletin P-9 is a compre 
ia 0., idl- 
: In 
diameter 
hold l 


Semiconductors 


The Semiconductor Product Div. of Texas 
Instruments, Inc Ave., Dallas, 
Texas, has issued data sheets containing de- 


Lemmor 
tailed characteristics and prices of their new 
licon rectifiers and diodes. (Ask for B-7-20) 
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Connectors 


American Phenolic Corp., 1830 S 54th Av 
Chicago, Ill., has produced a new 12-page cz 
log presenting complete information 
Amphenol rack and panel connectors, as 
as pin and socket, princir, and many specia 
types of connectors. (Ask for B-7-21) 


DC Power Supplies 


Lambda Electronics Corp., College Point 
New York, offers a new 6-page supplement t 


their catalog 55, describing the new 


MA" series of compact, regulated DC p 


upplies. (Ask for B-7-9) 


Testing Information 


The GE Radiation Digest, published quarterly 
by the X-ray department of the General Elec- 
tric Company, Milwaukee, Wis., contains mate- 
rial of interest to all engaged in various phases 
of nondestructive testing. (Ask for B-7-10) 


Testing Instruments 


80 different devices are covered in a 40-pase 
‘““‘Testing Instruments Reference Book’ pub- 
lished by General Electric, Instrument Dept 
Schenectady 5, N. Y. (Ask for B-7-17) 


Microphones 


Elgin National Watch Co., Elgin, Ill., ha 
released a 20-page catalog of the company’ 
line of American microphones and phonograph 
cartridges. Catalog lists prices, specs., and 
characteristics of each item, and contains 
section devoted to the ceramic “‘turnover”’ and 
single-needle phono. cartridges. (Ask for B-7 
18) 


Magnetic Cores 


New 4-page folder describing the develop- 
ment, characteristics, applications, and services 
available in connection with tape-wound mag- 
netic bobbin cores is available frem Burroughs 
Corp., Electronic Inst. Div., 1209 Vine St 
Philadelphia, Pa. (Ask for B-7-34) 


Tri-Film Processor 


PSC Applied Research, Ltd., 1500 O’Conner 
Dr., Toronto, Canada, has issued several new 
information releases concerning a _ transport- 
able tri-film processor, an _ instrumentation 
camera designed for automatic recording on 
35mm film, and microwave plumbing. Com- 
plete data included in each. (Ask for B-7-32) 


Precision Resistors 


International Resistance Co., 401 N. Broad 
St., Philadelphia, Pa., has issued a new cata- 
log data bulletin containing comprehen 
information on winding technique, testing 
tolerance, inductance, insulation terminals, 
temperature coefficient, plus charts and graphs 

Ask for B-7-31) 


Microwave Components 


A wide range of standard and custom-engi- 
neered microwave components and complex 
mechanical assemblies are " 
lustrated technical catalog 
1-V-M Engineering Co., 8846 
Brookfield, Ill Ask for B-7-29 


Electronic Circuitry 


4-page bulletin, ‘‘Ideas, Techniques, Designs,’ 
from Alden Products Co., Brockton, Mass., 
gives practical information on how design, 
layout and construction time can be reduced 
by using a standard system of plug-in unit 
construction. (Ask for B-7-22) 
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New Circuit Components 


RESISTORS 


New vitreous axial lead resis- 
tors are capable of dissipating the 
same amount of power as their 
larger counterparts. assem- 
bly is wound to the proper resis- 


Core 


tance; the junction of the resis- 
tance element is silver brazed and 
then coated with vitreous enamel 
which is then fired at high temp. 
This unit is capable of continuous 
operation at 300° C. They are 
offered in 3, 5 and 10 watt sizes. 
Tru-Ohm Products Div. of Model 
Engineering & Mfg. Co., 2800 N. 
Milwaukee Ave., Chicago, Ill. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-148) 


TRIMMER POT 


This subminiature trimming po- 
tentiometer, designated the Trim- 
pot Model 130, is available in 11 
standard resistances from 10 to 
20,000 ohms. The unit is screw- 
driver adjusted over 25 turns and 
has excellent shock, vibration, 
and acceleration characteristics. 


Solder-lug terminals are used in- 
stead of the usual wire leads. 
Resolution ranges from 2.0 to 
.02. Bourns Laboratories, 6135 
Magnolia Ave., Riverside, Calif. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 7-85) 
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PLATE TRANSFORMERS 
New UTC hermetic 
plate transformers surpass MIL- 
T-27 requirements. In addition to 
the primaries for 
105/115 the 


series of 


being 
210/220 v. 


tapped 
service, 


bbbé¢ 
Bt bbs 


secondary windings are tapped to 
provide either of 


voltages. 


two dc output 
standard types 
cover the range from 365 v. de at 
ma to 2550 volts de at 1 a. 
Larger size plate transformers 
have terminals opposite studs for 
typical rack type equipments. 
United Transformer Co., 150 Var- 
ick St., N. Y. 13, N. Y. Tele-Tech 
& ELECTRONIC INDUSTRIES 
Ask 7-21) 


Right 


275 


for 


SLIP RING PICKOFF 


Recently completed test data of 
a new concept of slip ring brush 
design has shown life 
100 million 
electrical 
ment 
spring 


better than 
revolutions at low 


noise level. Arrange- 


consists of a self-contained 
and wire which contacts 


the slip ring over a sector of ap- 


x] 
Wire 
diameter, 
end of test 
diameter. J. M. Ney Company, 80 
Elm St., Hartford 1, Conn. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-23) 


180 used .004- 


prox. 
006 


was 
and wear at 
than 


? 
was less 
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CONDENSER 


The points to a 


“solid elect rolytic” 


pencil new 
condenser for 
use in guided missiles and other 
applications where reliable 
sistorized 


trans- 


electronic circuits are 


required. In its 
shown 


smallest 
is only ', 
diameter by ; in. long. 
cupies 1/10 the volume of 
miniature 


version 
here, 
OC- 
the 
aluminum electrolytic 
shown behind it. It 
immediate the 
military electronic 
applications. Sprague Electric 
Co., North Adams, Mass. 
Tech & ELECTRONIC 
TRIES (Ask for 7-11) 


THERMISTOR TEST KITS 


This thermistor 
test kits will enable design engi 


condenser 
will find 


severe 


use 1n 


most 


Tele- 


INDUS- 


new series of 
neers to investigate and evaluate 
the potentialities of 
these versatile 
ceramic 
designs. 


employing 
semiconductor 
units in the latest circuit 
The kits, available in 3 
sizes priced from $9.95 to $39.95, 


include representative uni in 


wide range of resistances, tem- 
coefficients, and sizes. 
Thermistor Corp. of America, Me- 
tuchen, N. J. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (Ask for 


7 Q¢ 
(-89) 


perature 


q 
rt. 
p | 
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WASHINGTON 
News Letter 


Latest Radio and Communication News, from The National Capital, and Previews of Things to Come 


NEW FCC COMMISSIONER—Retired Navy Com- 
mander T. A. M. Craven, who served as a Commis- 
sioner from 1937 to 1944 and as FCC Chief Engineer 
from 1935 to 1937, takes over again on the Commis- 
sion as this publication reaches its readers. Engineer- 
Commissioner Craven, who succeeds the veteran 
Commodore E. M. Webster, also an engineer, brings 
to the Commission expert experience and knowledge 
in its most difficult field—allocations. 


NETWORKS PRESENT SIDE—The two major tele- 
vision networks, National Broadcasting Co. and 
Columbia Broadcasting System, last month presented 
strong replies to the allegations and criticism of 
some Senators and spokesmen for a few non-network 
stations to the Senate Interstate and Foreign Com- 
merce Committee. NBC President Robert W. Sarnoff 
and CBS President Frank Stanton testified before 
the Senate body in mid-June hearings. Mr. Sarnoff 
brought out that NBC television programs were 
viewed by 80 per cent of the nation’s population 

some 37 million homes—and there has been little 
criticism from the public TV audience of the net- 
works’ operations and service. Dr. Stanton stressed 
that the legislation, proposed by Senator Bricker of 
Ohio, ranking Committee Republican, would place 
networks in a strait-jacket of public utility regula- 
tion and this would “suppress and possibly destroy” 
networks and their important public services to the 


nation. 


NICKEL EXPANSION—Aimed at providing a U. S. 
annual supply of 440 million lbs. of the metal by 
1961, a revised expansion goal for nickel—vitally 
important to the communications and electronics 
industries—has been promulgated by Defense Mobil- 
izer Arthur S. Flemming. At the new objective level, 
the available nickel supply for civilian and defense 
use, including the national stockpile, would be 140,- 
000,000 lbs. above the present annual supply and 60 
million lbs. over the previous goal. Increasing con- 
cern had been expressed prior to the ODM chieftain’s 
announcement that it was becoming difficult to meet 
even current demands as well as necessary expansion 
in communications-electronics production, both for 
military requirements and civilian demands in an 
expanding economy. 


SHORTAGE PROBLEM—Dr. C. B. Jolliffe, Vice- 
President and Technical Director of the Radio Cor- 
poration of America, in a recent address in Washing- 


112 


National Press Building 


ton warned that the total of around 25,000 scientists 
and engineers who graduated last June from the 
nation’s universities and colleges is only half the 
number required to fill positions in industry alone. 
He stated that “this relative drying up of the flow of 
scientific and engineering skills is undermining our 
ability as a nation to prosper in a technological age.” 
A most important problem, he cited, was the shortage 
of scientific and technical teachers at the high school 
level. For solution of this shortage he declared one 
of the most challenging proposals is the suggested 
establishment of a national educational reserve of 
industry scientists and engineers taking over teach- 
ing assignments which has been made by RCA Board 
Chairman David Sarnoff. 


AIR TRAFFIC CONTROL—Characterized as “the 
first step in the government’s efforts to develop a 
comprehensive plan for meeting the requirements of 
the jet aircraft age,” the White House awarded a 
$300,000 contract for an extensive research study of 
the nation’s air traffic control needs, including elec- 
tronic navigation aids and communications, for the 
next 20 years. The research survey will be carried 
out by the Airborne Instruments Laboratory of 
Mineola, N. Y., in cooperation with the Cornell Aero- 
nautical Laboratory of Buffalo and the Aeronautical 
Research Foundation of Boston. The survey which 
is regarded as a significant step in the coordination 
of government and industry aviation planning will 
be under the general supervision of Edward P. 
Curtis, special assistant for aviation facilities plan- 
ning to President Eisenhower. 


MULTI-BILLION DOLLAR BUSINESS — The in- 
creasing reliance being placed by the U.S. Air Force 
on communications and electronics is reflected in the 
fact that in 1954 total costs of personnel, facilities 
and equipment for these items took up 12% of the 
Air Force budget, while in 1957 the percentage will 
be up to 17%, it was disclosed recently by Dr. H. 
Guyford Stever, chief scientist of the Air Force. “If 
one adds the aeronautical electronic budgets of the 
other armed services and those agencies which have 
non-military uses of aeronautical electronics,” said 
Dr. Stever, “it is clear that this business is a healthy 
multi-billion dollar business.” 


ROLAND C. DAVIES 


Washington, D. C. Washington Editor 
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When specifications call for— 


9 MAJOR DESIGN 
ADVANTAGES 


@ CUSHIONED GLASS CONSTRUCTION 
©® DESIGN STANDARDIZATION © HIGH 
DIELECTRIC STRENGTH SO VACUUM 
TIGHT SEALING © MINIATURIZATION 
> SUPER DURABILITY @ VIBRATION 
RESISTANCE © MAXIMUM RIGIDITY 
© ECONOMY AND PROMPT DELIVERY 


Check your requirements with sealed terminal specialists! 
Electrical Industries specializes in the design and manufae- 
ture of sealed terminations for all types of electronic and 
electrical components. Both standard and custom terminals 
can be supplied quickly to meet every design specification 
and the severest environmental condition. In most cases, 
specifications can be met with standard types that offer 
maximum economy and fast delivery! 


Consult E-I First 


for Compression Seals, Multiple Headers, Sealed Ter- 
minals, Condenser End Seals, Threaded Seals, Transistor 
Closures, Miniature Closures and Color Coded Terminals 
one dependable source for all hermetically sealed terminal 
requirements! 


ELECTRICAL 
.— INDUSTRIES 


MPEREX ELECTR RPORATION 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


*PATENT PENDING —ALL RIGHTS RESER 


High ““G 


PROBLEM: é ; Continued from page 14 
ad * 
< easureme an absolute basis 
find the /A pot” measurement on ana 


since the complicated waveforms 
present in noise voltages do not 
conform to the definitions neces- 
sary for the proper calibration of 
these two instruments. It has often 
been noted that good correlation be- 
tween vibration noise measurement 
and field results are difficult to 
acquire. Some reasons for this are 
now apparent. 

In addition, the Bruel and Kjaer 
level recorder used to record the 
output of the swept frequency vi- 
bration, is also an integrating 
method and the output recorded 
will depend upon the resolution 
time of the system as well as upon 

bandpass characteristics of the 

In this particular model the 
bandpass characteristics are such 
that frequencies up to 40,000 eps 
will be included. This test system 
also uses a sine wave input and is 
therefore incapable of showing the 
noise output that would be pro- 


ed by acceleration of a complex 


waveform. Each component repre- 


sented in such a wave can produce 
DAYSTROM POTENTIOMETER’S MODEL 300-00, the 2 


numerous noise harmonics, 
tiniest, wire-wound pre n ‘pot’ on the market 


hown in Fig. 3. The waveform an 
The less than dime-sized n 12 recently 


+ 


Rapes Cre US ; Saicy er ee oe 
improved even magnit ide of the noise ou p d 


over the well performing ginal a fly- weight unit pend on how these harmonics com 


(2 grams) designed for exa ( s in minute spaces and ine and are therefore not easily 
through extreme temperaturé 


rminable from swept frequency 
For your applications stance ranges 
y f ( ges, 

plus compactness, the slight rger Model 303-00 
answer. Both models are 


is tne 
adaptability 
and unlimited stacking (21 per cubic 1C for th 
300-00). Both are imme 


e Model 
standard models 


Some outstanding characteristics: 


Model 300-00 Model 303-00 
Size re 
0.28” thick 


Weight grar 7 arams 


Resistance Ranges ] hms to 50K 5K to 125K 


can be seen that no system 
Write today for literature on these or any of the many other pro- 
duction or custom-made precision potentiometers available. Names ha ee salina oil anes trite sal 
. he relative merits « ibes an 
of local representatives on request. ne relative i piss fic 


alone is adequate for determining 


f hat some compromise is necessar} 
qualified engineers a 2 ‘ 

x production and quality testing. 

In any vent, extreme caution 

POTENTIOMETER iny event ¥. eme vution 

DIVISION should be used in making compari- 


sons between tubes unless all of the 


CORPORATION ils concerning the method of 
are known. 
: Eliminating or reducing vibra- 
11150 La Grange Ave. West Los Angeles 25, Calif. ’ | notes eatoat ta eek 
adie ma 1Ose Ol ut l acuur wes 
A subsidiary of Daystrom, Inc. ; a a 
equired for guided missile use 
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MEETING 
TRE TESt OF 


things to come! 


Chatham ruggedized tubes afford a degree of 
hatham ruggec S TYPE 5651WA VOLTAGE 
dependability that actually exceeds present day REFERENCE TUBE 
requirements. Advance-designed by the pioneer Miniature Cold Cathode 
; = , Gas Discharge Tube 
developer of reliable types, these tubes stand for voltage reference 
P ak es . Maintains voltage of 
ready to meet the ever more exacting demands newness ge gl 
xf tomorrow. Products of continuous around-the nt range of 1.5 to 
clock research backed by gruelling life tests, . 
Chatham reliable tubes are the industry-wide 
standard for military and commercial applications 


requiring absolute unfailing dependability. 
FOR COMPLETE INFORMATION — Call 
or write for data bulletins or recommendations 
on specific tube or equipment applications. 


TYPE 5R4WGB RECTIFIER 


j 6627, 0B2WA CHATHAM 
= VOLTAGE REGULATOR 
Chatham Electronics 


Miniature 
Division of Gera Corporation — LIVINGSTON, NEW JERSEY glow 
ENGINEERS r 
DESIGNERS and 
MANUFACTURERS 


TYPE 6626, 0A2WA 
VOLTAGE REGULATOR 
Reliable miniature cold 
cathode glow discharge 
tube similar to Type 
6627 OB2WA with reg 
ulating voltage approx 
150 volts at 

range f t 
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TOP careers for TOP —s a 


(Continued from page 114 


| he GS i hi E iE, = 4 a Z leads to the examination of the fol- 


lowing: 


66 * Z <4 (a) The effect of shortening the 
PF 3 ' mount “ucture, 
at y u = (b) The importance of mica to 
= cathode fit, and the ultimate range 
One of the world’s great centers of of fit which will hold the cathode 
electronic research and development MI firmly without breaking or shaling 
mica or distorting the cathode, 
Top opportunities for achievement and recognition 
are available at Federal Telecommunication Labo- 
ratories, a division of the world-wide International ; 
Telephone and Telegraph Corporation. : 1 other ee ae ae ee ee 
Here, a man works with the finest facilities... ceedingly heavy cathode tab, 
with recognized leaders in his field. As a part of ATT | | d) The change in vibrational 
FTL’s long-range development program he has a ( output and structure resonance by 
dependable road into the future...a future of ; strapping grid siderods and tying 
stability, achievement, and commensurate rewards. || to 
Why not write today for your copy of the booklet 
that tells the fascinating story of FTL... the broad 
and generous employee benefits ...the many op- TOS 2 
; ae Mehiss . strength on vibrational output and 
portunities for permanence and satisfying progress. Peta baa 


c) The effec vibrational 


output of holding the cathode by 


rivets in mica, 
(e) The relative importance of 
grid siderod mass, diameter and 


Interesting Assignments in: 
Radio Communication Systems * Electron Tubes lin Saal 
Microwave Components « Electronic Countermeasures ube structure 
Air Navigation Systems * Missile Guidance ||. The determination of the effect 
Transistors and other Semiconductor Devices * Computers 


7 : of structure changes is a very diffi- 
Antennas * Telephone and Wire Transmission Systems 


cult task because statistical analy- 
sis must be used, resulting in 
rather large tests and considerable 
data; but, the main difficulty lies 
in the determination of the effect 
of mechanical tolerances of the 
parts used. A difference of half a 
thousandth of an inch in the size 


of the grid hole in a mica will have 
a profound effect upon vibrational 
output. Unfortunately, the methods 
of measuring mica holes and cath- 
ode and grid dimensions entail 
errors which approach the magni- 
tude of tolerances required. 

The first approach to the problem 
was to determine how much reduc- 


tion in vibrational noise output 

FTL’s famed 
Microwave Tower = ; : 
ant cilanion Hee ¥C, structures. From the standpoint of 


tput and shock resis- 


could be achieved by shortening the 


us that a short 


FEDERAL OR ee 


TELECOMMUNIC ATION 
MAIL THIS COUPON TODAY 


cma many merits. The 


Federal Telecommunication Laboratories 
500 Washington Avenue, Nutley, N. J. 


problem then becomes one of deter- 
mining. how short the structure 
may be without excessive lowering 


opportunities at FTL. 


of the tube characteristics. 
Name The Type 5718 mount was short- 
ened from .540 in. to .240 in. with 


no other changes. It ¢: be seen 


j Please send a copy of your booklet describing 


Address 


City Zone State 


sca ace es i cod ei ic ae ne ia eles ie Aaa 


from the data in Fig. 4 that con- 
siderable reduction in vibrational 
noise output was achieved and could 


be directly attributed to the short 


Federal Telecommunication Laboratories 


A Division of INTERNATIONAL TELEPHONE sik esis kane, Ake ace ae 
AND TELEGRAPH CORPORATION mount length since this was the 


i on last page Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 


Another product, «from Helipot! 


7 


we 


bad 
| a eR Be ce 2 
AAS he a ee a ee 
pp erceros 
a ee _ 


—— a a es Meee ee 


SERIES 5700 


{TER | 


5) 


HINVIC ,f 


iG RK 


3” DIAMII 


Pa | 


| SERIES 2»<00 


Discriminating engineers, the world’s toughest 
critics, applaud the brilliant performance of Heli 
vial 


brand new trio - - series 5400, 5600 and 57 


precision potentiometers. 


According to 


come in a choice of five 


: nate | } combinations. A one-piece, 
YE 5400 oe A housing eliminates a separ: 
» 


tighter tolerances on lineari 
A new rotor design reduce 
c 
4c? 2 lower contact pressuré 
ae BNES 
coil wear, more reliable operation, grez 


expectancy. Incidentally, torque is lower 


They’re a quiet trio, too. Maximum noise, at 100 
rpm, with 1 milliamp of slider current, is 100 millivolts. 


Sweet music to any electronic designer’s ear ! 


For complete information an vecifications 


three new HELIPOT* precision T ntiometers, 


data file 704 


first in precision potentiometers 

Helipot Corporation, South Pasadena, California 
Engineering representatives in principal cities 

a division of Beckman Instruments, Inc. 


For product information, use inquiry card on last 
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Parabolic 


MICROWAVE ANTENNAS 
for all bands 2000 mc- 4000 me 
7000 me 
X and K 


4000 mc antenna 
with Gabriel 
waveguide feed. 


with these 


PERFORMANCE 
ADVANTAGES 


Low VSWR 

High gain 

Low side and back lobes 
Pressurized feeds 
All-weather dependability 
Ready adaptability to 


special setts requirements 2000 mc antenna with dipole feed 


For every microwave application, Gabriel can furnish 
antenna equipment of proved efficiency and reliability. The 
experience and facilities of Gabriel Laboratories offer 
prompt, dependable solution of your antenna problems. 
And the manufacturing plant of Gabriel Electronics Divi- 
sion assures volume production to the Laboratories’ per- 
formance specifications. 

For analysis of your antenna or microwave problems, 

write us or telephone NEedham 3-0005 (through Boston). 


: GABRIEL ELECTRONICS DIVISION 
THE GABRIEL COMPANY, Needham -Heights 94, Massachusetts 


(Continued from page 116 


only change. The tube characteris- 
tics that are direct functions of 
cathode area, such as pulse emis- 
sion, plate current and mutual con- 
ductance, were compared as shown 
in Fig. 4. The results indicated that 
it would be possible to run a struc- 
ture as short as .240 in. without 
incurring an intolerable reduction 
in tube characteristics. Subsequent 
recentering of mu raised g,, and I,, 
to more satisfactory values. 

Another approach to lower vi- 
brational noise output was the use 
of double micas to investigate the 
effects of greater mica bearing 
surface. Results indicated a gen- 
eral lowering of vibrational output, 
but structure resonances remained 
unchanged. 

Numerous tests were run to make 
the mount as rigid as possible by 
locking the cathodes and grids in 
the top micas by means of special 
straps. A general improvement 
nearly always resulted from a re- 
‘uction of tolerances on mica holes. 
Direct connections between stem 
pins and electrodes and decreasing 
the mount to header distance also 
help lower vibrational output. 

In one test the cathode was in- 
serted into the mica, then the cath- 
ode tab was welded into place to 
form a device which locked the 


40. 100 200 400600 1K . 2K 
60 FREQUENCY IN CPS 


Fig. 9: “White noise” panorama, SN-1778A 


cathode to the mica. This particu- 
lar test showed a considerable re- 
duction of vibrational noise output 
for some of the longer structures, 
but when used with the short struc- 
ture the noise output was not re- 
duced enough to warrant such a 
technique. 

The particular tube design im- 
provements which were derived 
from this study were: 1) the 
shifting of structure resonances to 
higher frequencies by shortening 


the structure, (2) the lowering of 
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Typical Q vs frequency characteristics of Adjustoroids 


RANGE OF NORMAL INDUCTANCES FOR STOCK ADJUSTOROIDS 
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For nominal D. C. R. values refer to Burnell catalog No 
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Typical Q vs. frequency characteristics of Variable Inductors 
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by D 


The Adjustoroid, a low cost adjustable toroid, exclusively developed by 
Burnell & Company, Inc., contains an actual complete toroid with 
all the excellent characteristics of the non-adjustable types. Adjustment 
is obtained by a completely stepless function with magnetic biasing. 

The nominal inductance value for an Adjustoroid is the maximum 
value, and the inductance range is the nominal value minus approximately 

° 

Hermetically sealed to meet Government MIL specifications. Many 
types of networks in tuned circuits are being produced which employ the 
Adjustoroid in completely hermetically sealed packages. 

Intermediate inductance values as well as special taps and extra 
windings available on special order with minimum delay 

For additional technical data on Adjustoroids, refer to equivalent 
toroid in catalog 


| AdjusJoroid 
TYPE AT 


aa 
Burnell EC 


AT-0, AT-6, AT-10, AT-4 


VARIABLE INDUCTORS 


AF-91 AF-92 


(20-500 cycles) (50-1000 cycles) 

Maximum Q@ at 100 cycles Maximum Q at 250 cycles 
Burnell Variable Inductors have the similar characteristics to the 
Adjustoroid except they are especially designed for low frequency applica 
tions or for conditions where high inductance values are required 
Variable Inductors are available in all inductance values up to 1000 Hys 


BURNELL & CO., inc. 


YONKERS 2, NEW YORK Teletype: Yonkers, N. Y. 3633 
Pacific Division: 720 Mission St., S. Pasadena, Calif. 


For product fo + ) in ; page 119 


High °*G” Tests 


added Performance 


7 loul micas and by mo ig tt 
Results 
CABLE ‘ Phe design features that were 
f( nda to red ice noise outp it were 
ncorporated in a developmental 


More approved Teflon coaxial cable types are available from triode, Type SN-1778A. This tube 
AMPHENOL than from any other source! 


type has electrical characteristics 
similar to those of Type 5977. The 
AMPHENOL ; . vibr 

Number two types were compared for vib) 
421-100 
421-250 
421-641 
421-699 
421-378 
421-377 
421-374 
421-398 
421-399 
421-443 
421-379 
421-382 
421-385 
421-388 
421-391 


tion performance. A sample of one 
ndred tubes of Type SN-1L778A 
and a sample of one hundred tubes 
of Type 5977 were vibrated using 
the two vibration test systems. 
Fig. 5 illustrates 
vibrational output 


wept Trequency 


punausnentantogtt 


tubes were vibrated at 


uesevsseseesess 297 


celeration of 10 g’s 


Teflon cables operate without dif- frequency range of ov to 0,V00 cps 
ficulty at temperatures from The vibrational noise output 1s 
—55°C to +260°C. The high ecorded in db above a .2 mv refe 
power-handling capabilities and é level and is converted into mil 
the weight and space saving pos- livolts. It can be noted that 1 
sible with Teflon cables make them missile Type SN-1778A has 

ideal for avionic equipment. 


more uniform output 


nge than 


PH 


added Reliability 


CAPTIVATED CONTACT* 
RF CONNECTORS 


Only AMPHENOL provides connectors to go 
with the Teflon cable it makes—not only a 
single-source advantage but also a guarantee 
of engineering responsibility. Latest addi- 
tion to this RF connector line are Capti- 
vated Contact connectors in Series N and 
HN. These assemble with 87A, 115 and 115A 
Teflon cables, provide added reliability. 
*patent pending 


t may be noted that t 


iverage and upper 3¢ limit are 
wel for the experimental 
AMPHENOL ELECTRONICS CORPORATION ee 
chicago 50, illinois 
AMPHENOL CANADA LIMITED toronto 9, ontario 


Transistorized telephone 


Summons you with a muWical tone 


Above: Experimental model resembles regular “500” 
set; the only visible departure is a louver in the base 
through which the musical tone is radiated. 


Bell scientists have developed a new musical tone 
device which may some day replace the telephone bell, 


if it meets technical standards and customers’ approvals. 


Because the musical tone equipment uses transistors, 
the tones will be transmitted with the same amount of 
power required to transmit a telephone conversation — 
considerably less than is needed to make a telephone 
bell ring. 


The experimental telephone sets resemble the cur- 
rent “500” sets; the only external difference is a lou- 
ver at the side of the base through which the tone is 
. . . . sl Above Bell 1 ore t s bee is l: é 
radiated by a small loudspeaker mounted inside the re inger has been displaced 
ae rx by asmall loudspeaker in transistorized 
telephone s base. j telephone. Left: L. A. Meacham heads 
Tests have shown that the musical tone can be heard the team of engineers that developed 
; the musical tone ringe \ Meach: 
at great distances. It stands out above general room mye nger. Mr. Meacham 
: | | list ee. 3 holds a B.S. in Electrical Engineering 
noise and can be distinguished from such sounds as frumy: the Daieessiie of Wahu 
ringing of doorbells. alarm clocks, and home fire alarms. " a Class of 29. He became affiliated with 
This new lov wer signaling technique is expected — Bell Labs a year after his graduation 
S ew low-power signi ia tec que 1s expectec : : Z : ; 
I | I In 1939 Mr. Meacham won the “Out 
standing Young Electrical | ngineer 
rd of Eta Kappa Nu 


to play an important part in the electronic switching 


system now under development at Bell Laboratories. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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High “G” Tests 


Compact in Desiqnl — lee 


than they are for Type 5977. There 


Y; tron! is less difference between the xX 

Wh OMS. rUuC e 3c ~=6Os Limit curves partly because 

° ugg these are approaching the back- 
ee ground noise level. 


yy < TYPE "6 CAPACITORS These same two samples of a 
SON. hundred tubes each were also vi- 
brated on the white noise test. The 
: tubes were vibrated with random 
radiata teat noise having a bandwidth of 50 to 

10,000 cps at an acceleration level 

of approximately 3 g’s rms_ per 

octave. The rms values of the vi- 

Nickel-plated 


brational noise output appeared to 
Plates 


have a normal distribution 

Steatite expressed in log values. A con- 
End Frame version chart was utilized to deter- 
mine the geometric means and 

standard deviations on each type. 

Fig. 7 shows histograms with rms 

values of noise for each type. Com- 

parisons indicate a statistically sig- 

nificant difference existing between 

the geometric mean of white noise 

readings on Type SN-1778A (6.1 

Soldered ioc. mv rms) and the geometric mean 
Construction of white noise readings on Type 
5977 (7.8 mv rms). 

The tube noise outputs of tubes 
The Johnson Type "S” capacitor falls midway between < - ae 
the type '"M" and 'K"' capacitors in physical size. Design MI) 
is compact, construction rugged! End frames are DC-200 HO mL, A ite) 
treated steatite—plates are nickel-plated brass. Avail- ) 1] bet? ramic display type of sonic ana- 
able as a "single" type, the ''S” capacitor has a plate 
spacing of .013° with a peak voltage rating of 850 
volts. Other spacings are available on special order. Square mounting studs wee ” 

: 5977 tube. Sixty sweeps were used 
tapped 4-40 on 17/32 centers. Available with straight shaft, screwdriver shaft, as , 
or locking type screwdriver shaft Single hole mounting types available on The vertical scale is logarithmic. 
special order Note 


subjected to white noise vibration 


were also observed with a 


lvzer. Fig. 8 is a photograph of the 


tube noise output for a typical Type 


that noise power is distrib- 


Type Capacity per Section Plates ited throughout the 
No Max Min per Sec 


s . spectrum under consideration but 
15S8 15 2.3 : 


frequet cy 


2588 25 2.¢ ( ’ mu i is in lower part of the 
35S8 35 ; spectrum. Major concentrations 
100S8 100 


| 
L 


14344" Fig. 9 is a photograph showing 


For complete information on all Johnson electronic components, write for your noise output for a Ty pe SN-1778A 
free copy of Components Catalog 977 tube subjected to the same test con 
ditions as for the previous figure. 
The rms value of noise was approx- 
mately the ss > as for the t >In 
STEATITE AND PORCELAIN INSULATORS imately the same as for the tube it 
we the previous figure, but observe 
ded and glazed for lo moisture ! ss . 

a EO ET EE A that the frequency components have 
for maximum voltage breakdown been shifted to the high end of the 
n jacks to accommodate band. There is virtually no noise 
nickel plated excellent below 10.000 cvcles while there is a 

ull information . 
distinct peak at about 20,000 eps 
Compared to the tube represented 
by Fig. 8, this tube will obviousls 


p et See be much better in the applications 
EF. Sohn mson Compamy ivginees Waried 


earlier described as being relative- 

2220 Second Avenue S.W ° Waseca, Minnesota - — Mare arias lv insensitive to noise voltages 
i tec cal employment 

e Dials ket " f - ) opportunities write to our 


whose frequencies exceed 5,000 cps 
engineering department ‘ 
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TO SOAK UP 


SHOCK! 


shock mount 
bonded to 


case 
Jewel 
—> 


Bearing 


Shock 
Resistant 


connecting 7 ‘anchor Spring 


studs qy “TF plate 


Where specifications read “ruggedized”, it means in- ruggedized meters, as well as on the full line of 


on 
struments that can really take punishment, and come ventional and core-magnet type panel meters, con 


through! That’s why WESTON is industry's major sult the Weston representative near you. or write 


supply source, and the exclusive source for ruggedized WESTON Electrical Instrument Corporation, 614 
panel instruments in all sizes in A-C, D-C, RF, and Frelinghuysen Avenue, Newark 5, N. J. A subsidiary 


THERMO types. For the complete storyon WESTON | of Daystrom, Incorporated. 


WESTON 
RUGGEDIZE! 
PANEL INSTRUMENTS 
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SWITCH to Heat-dissipating Electron Tube Shields 


For information regarding 
your tube failure 
problems write for “TR 
technical bulletin, today! 


*Cross-licensed with North 
American Aviation, Inc 


IERC’s answer to proper cooling, 


longer tube life and reliability! 


It's simple to make the switch to TRs. They fit standard 

JAN 7 and 9 pin miniature sockets like the TS102P01, 
TS103P01, etc., and give complete electrostatic shielding 
IERC’s exclusive, patented liner effectively dissipates heat and 
dampens vibration to eliminate these causes of 

“premature” tube failures. 


IR! TRs, available now, are the first 

a heat-dissipating tube shields ideally suited 
for retrofitting existing military, aviation, 

communication, computer and commercial electronic equipment 

from JAN types to the modern TR shield —or for 

new equipment applications. 


International “4x 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, California 


s an IERC heat-dissipating tube shield for every type of miniature, subminiature, octal and power tube 


New Miniature POWER OUTLETS 


For Small Electrical and Electronic Units 


SMALLEST MADE SHOWN FULL SIZE 
TAKE STANDARD PLUG 
MOUNT FROM TOP OR 
BOTTOM OF FLAT 
BRACKET 

CHOICE PRE-WIRED 
STYLE, OR WITH 
SOLDERING 
TERMINALS 

PHENOLIC BLOCK 
HAS BARRIER TO 
PREVENT SHORTS 

AC and DC 


No. 221 (above) with soldering 
terminals and steel bracket 
with #6 clearance mounting 
holes. Also No. 222 with 6-32 
tapped mounting holes. No. 
223 (left) with 8” #14 or #16 
plastic wire leads and steel 
bracket with #6 clearance 
mounting holes. Also No. 224 
with 6-32 tapped mounting 
holes. 


r product information, use inquiry card on last page 


Reliable Source for All 


Insulating Compounds 


VARNISHES 
Insulating Varnishes 
Fungicidal Vornishes 


Melamine-Fortified Varnishes 
Phenolic Varnishes 

Isonel® Varnishes 

Varnishes to MIL Specifications 


LACQUERS 
Adhesives 
Sealants 
Cements 
Impregnating Compounds 
Polystyrene Derivatives 
Cellulose Lacquers 


SPECIAL COMPOUNDS 


Wire Enamels 
Wax Solutions 
Wax Sealants 
Rubber-Base Coatings 


s 


/ SCHENECTADY | 
Products of the Schenectady Varnish Company 


and The Insi-X Company now available in any 
quantity to electronic equipment manufac- 
turers through: 


Insl-x Sales Company 26 Rittenhouse Place, Ardmore, Pa 


Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 


Packaging 


Other investigators have also shown 

that large moisture absorption does 

not always mean poor power factor; 

(cellulose) acetate butyrate fur- 

nishes an outstanding exampl 
Probably the most realistic test 

proposed to date, particularly for 

harness overimpregnation, is the 

measurement of insulation § resis- 

tance after 7 days of 97° R.H. at 

30°C per MIL-V-173A." Limiting 

values should, of course, be appro- 

priately chosen as the 10 meg lower 

level specified is for a terminal pai 

spaced 9/64 in. on laminate plus at- 

tached wires. With the conditions 

above, excepting the limit, and the 

resistance to be measured between 

conductors in a twisted pair, a test 

may be suggested more near to 

usage for either primary insulation ¢ 

or Overimpregnations. —o 
In making such measurements it YON COL FORMS 

should be remembered that the tem- 

perature coefficient of (applied) in- A NEW PRODUCT INTRODUCED BY 

sulation resistance is generally large 

and negative, the measured currents 

deriving _ partly from leakage 


through the body of insulation and LEVELAND CONTAINER (0 
Jargely from current flow in the ° 
surface film 
Makers of CLEVELITE*... 
the QUALITY name for Phenolic Tubing 


CLEVELAND'S NYLON FORMS 


are a one-piece precision molded, high temperature form 
for use with threaded cores. 


eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form 


collars are notched to prevent slipping turns, speeding 
winding operations 
R.H. 56% 


edges are serrated to provide greater friction when engaged 
with winding arbor. 


IN MEGOHMS 


CONDUCTORS SPACED have six internal ribs enabling cores to be pressed into 
1/32" x 4" LONG form, eliminating time consuming hand _ threading 
20Z. COPPER ON XxxP operations. 


RESISTANCE 


have unique patented chassis lock, eliminating costly 
mounting clips. 


resist electrolysis indefinitely. 
available in all R.E.T.M.A. standard colors, for easy identi- 


fication . . . in certain lengths to fit 8/32 and 1/4-28 
core sizes. 


*Reg U.S. Pat. Of 


i a THE 


bil. talon. CLEVELAND CONTAINER | 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS « PLYMOUTH, WIS. » OCDENSBURG, N.Y. + JAMESBURG, NJ. + LOS ANGELES 


- ABRASIVE DIVISION at CLEVELAND, OHIO 
Grade l Class B Sealing Cleveland Container Canada, itd., Prescott and Toronto, Ont 


Undoubtedly the best seal Representatives: 


orded transformers and most othe NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, W. J 
components by ceramic or glass |} NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN 
metic sealine CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO 

; WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


f 
i 
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INDEXING TURNTABLES EISLER 
OF EVERY DESCRIPTION wei Setanta 


> : P 
Packaging 
a EE MATIC EXHAUST MACHINES FOR MANY = 
DOUBLE END © (Continued from page 125) 
et PURPOSES, 24, 36 AND 48 HEADS. THIS 
1S NOT A NEW DEVELOPMENT WITH EISLER. The ceramic lead-in has a strong 
rival in the fluorinated resin and 


silicone rubber molded feed- 
FOR OVER 35 YEARS. throughs which, of course, are re- 


THIS MACHINE HAS BEEN MADE BY US 


ae silient. There seems to be no reason 
Mfi Reps. Wanted 

except custom why these cannot be 
. used elsewhere in outer enclosures 
LER AUTOMATIC EXHAUST MACHINE 24 POSITIONS 
FOR EVACUATING MERCURY SWITCHE for equipment. 


Grade 1 Class A Sealing 


Under the most moisture resistant 
classification of MIL-T-27 for trans- 
formers, which coincides with her- 
metic seals except for temperature, 
there has also been admitted sev- 

8 eral proprietary types of plastic en- 

WINDEX-DRILLING HORIZONTAL } i y 
bin VERTICAL : 4 closures such as Flexseal, Form- 
f Flex, Fosterite. Permafil and others 


Life at Various Temperatures 


.. i i Abs sonal 4 a 
~ EISLER - INDEX a | j Pfs ee pm for Class A, Class B and Class H Insulation 
‘a , aay i # yp l y | — : - 


nae ae 25 


6 


~ 
e 


e 


CHAS. EISLER, JR., PRES. 


SEND FOR wore vo-m) EISLER ENGINEERING CO., INC. 


Ohkasbcohs/ ms. 
CATALOG 770 So. 13th St., NEWARK 3, N. J. 


HOTTEST SPOT TEMPERATURE IN DEGREES CENTIGRADE 


MORE Fig. 9: Temperature ratings 
OUTPUT ' 
per pound of weight! 


nx 
e 


LIFE IN YEARS 


Precautions for Cast Embedment 
|S ga NUNN 4, = : : — ‘ ; : ; 
” : . ’ hee : 1. The presence of copper inhibits 
MORE ) ‘ 7 eo some pe a izations oad the manu 
OUTPUT ff > ; si - pe ye ot k geri 
puntos tual j e 4 : ' facturer should be checked on this. 
‘ities wee Thin lacquer coatings can be used 


to seal over copper parts. 


MORE Bs) Pe 2. In the monomer state many 

OUTPUT ; we £. : potting compounds are excellent 
omnes a AL , : solvents and may attack other in- 
—— , sulations with the result of bleed- 
ing colors 


Way ahead in performance and value! More eet ; ‘eee 
powerful, two-cylinder, air cooled Onan gasoline 3. Fast polymerization is gen- 
engines of 4-cycle, horizontally-opposed design ee _— erally suspect; even though the cast- 
give smooth, quieter, effortless performance. Short ( : Rr: y ing holds together, 
stroke and moderate speed cut engine wear, give ry ; 
longer life. Quality features include rotating Stellite- ; ; et ant : 
faced exhaust valves, solid Stellite valve seat in- \ : 4 | > , Strain relief is possible with an- 
serts, full pressure lubrication. Onan’s exclusive oe : a nealing just as with glass 
Vacu-Flo cooling system available for difficult o1 iii 4. 
“buried” installations. ; 


a high residual 
strain may later cause deformations 


Residual salts, which may be 
left from catalysts, can cause elec- 
PORTABLE MODELS 


lete! - p i le 
Completely Onan-built, with Onan gasoline engines direct Avctintte qithcanvins Samet 


connected to Onan all-climate generators in compact, rugged r ] 

, wf 2-wheel dollies. Easily port Ai) ntra } ) mM) .Y i 
units. Avoilable in stationary, portable and standby models ; rides: Onon des A o. Air ent appea in components Is 
with a wide range of accessories a “55 shag 


ree to 10,000 watts a frequent cause of faulty castings 

. and if the potting is done without 
Write for folder on all CCK models e ant - bubbl “gp 

acuum, ail ubbles may e re- 


WwW moved by sonic agitation in the 
D. e ONAN & SONS INC. early stages of polymerization 


Sime seer Tse According to MIL-STD-108 defi- 


trolysis 


] 
3902 University Aven So Minneapolis 14. Minnesota nition,” an enclosure assumes the 
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following Provides 
mechanical, electrical and other pro- 


tection to the enclosed items; 2. Pro- 


functions: s 


tects personnel and objects outsid 
the enclosure 
within: 3 ventilation 
1, May Pro- 


vides for external mounting: 6. Pro- 


from those items 
Provides for 


provide for cooling; 5. 


vides interior support for assemblies 
and parts. 
STD-108 forcefully reminds by 

classification that enclosures for 

the like 
quired to resist deformation of thre: 
different 
that 


sround 


directors and may be re 


levels of muzzle blast and 


various portions of a_ rada 


station could be protected 
against 5 grades of precipitation less 
than watertight: 

1. drip-proof; 2 


1 9 
tected: J 


drip-proof pro- 

splashproof; 4. fogproot 

(against mist); 5. spraytight 
Navy Shipboard Equipment 


closure Ss 


En- 
are specifically designated 
MIL-E-2036A, but 
generally may be called 
Watertight at 3 ft 
3 degrees of sub- 
submersible to 15 ft. for 1 
for 1 hn 


for 24 hrs 


under items of 


Kea 


upon 


o be for 2 hrs.: 


or undergo one of 
mersion: 
hr.; submersible to 50 ft 


submersible to 1200 ft 
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Mois- 


Resistance Charac- 


ASESA 


Project 


itions,”” 1951 


osimm 


R-F Cables 


( mtinued from page 54 


and <, have the same 
Eq. 3. It is to be 


where k, E>: d, 
significance as in 
and the ratio of D/d 
Re- 


interdependence, 


noted that 


in both Eqs. 3 and 5. 


f this 


appeal 


ng a ratio of D/d and ¢, fix 
he characteristic impedance 


capacitance of the cable 
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“Gendix” 


RECEPTACLES 


Easy to install, to 


Jam nut receptacles offer such posi- 
live savings in assembly time that it 
will pay you to check into their 
application on your product. These 
receptacles permit bench Wiring of 
harness and sub-assemblies prior to 
final installation with proven savings 
in assembly labor. 


service, to replace 


aa 


i «? 
NOUCTOR 
ERIN 


G 
pAESENCH SOME CONNECTOR 
T 


0 


on oF 
INSERT Oe ae 
g- ASSEN 
su 3 


— 
t 
NUT RECERT AC 


4 7 
LocktNG of i PLAct 


Just consider these design advan- 
only hole 
extra 
casket required—no user problem of 
sealing around screw holes 


such as 


tages one mounting 


required per receptacle—no 


noextra 
hardware necessary screws, 


washers or nuts. 


Write for complete detailed specifications 
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SCINTILLA DIVISION 


SIDNEY, NEW YORK 


“—? 


£4 ” 
‘Jt 


Thus, for all 50 ohm solid polyethy- 

lene cables, the nominal capacitance 

is 30 mmf, ft and for 75 ohm cables 
is 20 mmf/ ft. 

If a low capacity cable is desired, 
the core of the cable can be changed 
from a solid to a semi-solid dielec- 
tric construction. By introducing 
these air spaces into the dielectric, 
the capacity of the cable can be de- 
creased to values as low as 6.5 to 
14 mmf/ft. Another low capacity 
cable that retains the rigidity of 
solid coaxial cables is the foamed 
polvethylene core. For the poly- 
N.R.K. MFG. & a co. foam cables, the capacitance range 


i will vary from 12 to 50 mmf /ft. 
4601 W. Addison St., Chicago 41, Ill., SPring 71-2970 
Microwave West Coast Representatives 4 


A bli TUBERGEN ASSOCIATES, 2232 W. 11th St., Los Angeles 6, Calif. . Aftenuation 
SSsemoiies, , , oe 
AS a signal proceeds from the 
Radar Components, signal source along the line to the 
and Precision load, it can be shown that the sig- 
instruments . . nal traveling toward the load de- 
creases in magnitude since all 
manufactured and cag py wae, ee 
desiened | cables are not lossless. This de- 
esigned t0 your crease in signal magnitude is 
specifications, 


termed the attenuation constant 
and is given by the equation below 


rinding 


requet 
re t1\ 


tance |... 


two components of the first 


ation part of Eq. 6 represent the copper 


capac 


attenu loss due to the center and outer 
& conductors respectively, while the 
u LT second term represents the loss due 


* 


YPE| uy Ft  IMPED.2 to the dielectric material. Attenua- 
7 


WE ARE SPECIALLY ORGANIZED Les 3 yale cg cre heels Ancien 
TO HANDLE DIRECT ORDERS OR == fey show that the conductor losses 


are 
ENQUIRIES FROM OVERSEAS | $3 iz) about 6 times greater than the di- 


SPOT DELIVERIES FOR U.S. | 5.4 | 197 electric losses while at a frequency 
BILLED IN DOLLARS — 4.8 220 of 10,000 Mc, the dielectric losses 
SETTLEMENT BY YOUR CHECK 4.6 229 


about twice as great as the con- 
CABLE OR AIRMAIL TODAY 41 252 ce 


r losses. An inspection of the 


term of Eq. 6 will indicate that 
figuration of the inner and 
onductor will affect the at- 


TRANSRADIOLTD.138q Cromwell Rd. London SW7 ENGLAND cases: rurseu, conor | sss than qe chore} rtth wan 


iter than 1, where 1 is the value 


wate N J “MX and SM’ SUBMINIATURE CONNECTORS 
Constant 502-632-702 impedances 
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tor pe rfect cylinders, the 


A 
Al 


tion will be increased. For a 


( 


cal 7 strand pper inner ¢ 


K, is equa 1.3 whi 


MECHAN 


braided 


or K, varies from : 5 as the 


minimize the high values of resis- 


an “ Dar acler nin wits H 
tance. Therefore, the core size of With 16 years leadership in the vital field 


; of missile research and development Northrop Aircraft 
the cable should be ‘ - 


such that the 
value of attenuation 1ot exces- 


TRO 


PUTER 
oe ae 
ORDING 


M 


cable core lameter 1 Increased 


ERVO 


— tn 
Qn 


UV 


pomch & 


from .250 to 
quencies above 3,000 Mc, it is de- 


sirable to use silver coated wire to 


offers unusual opportunities for ad ement in the 
categories listed below. Where be 

sive. and grow, than with a pioneer? 
The second term of Eq. 6 repre- position for you in one of the fc 
sents the loss due to the dielectric 


; Guidance and Controls, encompassing research and 
material used in a coaxial cable. it 


a 
development of advance automatic guidance and flight 
control systems for both missiles and piloted aircraft 
tangent and its value at any fre Specific areas of development include: radio and rada 


The quantity tan @ is called the loss 


quency is dependent on the molec- systems, flight control systems, inertial guidance 
ilar configuration of the material. systems, instrument servo systems, digital computer 
and magnetic tape recording systems, airborne analog 
computer systems, optical and mechanical systems, 
and systems test and analyzer equipment. Within these 
areas activities include: original circuit development 
electronic and electro-mechanical design, laboratory 
terial be used for the cable di- and field evaluation of systems under development, and 
electric, the loss tangent versus fre- reliability analysis both at < system and component lev 


Therefore, if a dielectric with 
high-loss tangent is used, 
tenuation of the cable will in turn 


be increased. When choosing a ma- 


quency characteristics should be 
Flight Test Engineering Section, which plans 

the missile test programs and establishes test data 
requirements in support of the programs. The data 
requirements are predicated on the test information 


investigated. The material with the 
lowest value of loss tangent over 
the intended frequency range is to 
be preferred. required by the Engineering analytical and design gr 
x « to develop and demonstrate the final missile design 
and are the basis from which the instrumentation 


requirements are formulated 


The analysis work performed consists of aerodynam 


ssile systems, dynamics ht control, propulsior 


The Flight Test Engineering 

material is used, the conduct ize ction is also responsible for the field test progran 
and spacing Ww ] have to be al- he ground supf juipment required for the miss 
tered to keey mpedance Flight Test Instrumentation Section, which includes 


} : } f f i he « 
that the 1Ze ystems tngineering Group re J ble for the 


complet cable id be large. zn t; a Development Laboratory where 


maybe t 


+ } + 
rabricatl 

ntation 
cost and a ny effic lency ratory wt 
point is recommended th: he instrumenta hardwar fabricated; and a 
standard type cables be ilize Calibration and Test Group where tt rious instr 
whenever feasible. A char: i¢ | mentation item 


impe nee of 50 ohms P 
impedat av m There are now a nun of openings available for 


engineers in each of these groups at all experience leve 


TABLE Il 


Attenuation of Coaxial Cables 


Inner Attenuation 
Con- | at 1000 M : , 
ductor db 100 ft Manager of En r ndustr telations, Northr 
Aircraft. Inc.. 1024 Ea Broadwa Hawthorne Ca 
19.006 


ae NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHE AND PILOTLESS FLIGHT 


Producers of Scorp 2-Rar nterceptors 
and Snark SM 

Silvered Co 

Nichrome 
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the Boehme interlink converter 
..-is a multi-purpose equipment designed to satisfy all terminal requirements in point 


to point teleprinter service. It is also capable of handling many remote operations. 


FEATURES SPECIFICATIONS 
Requires one pair of lines ELECTRICAL POWER SOURCE: 
* Operates on lines possessing NF MPEDAN( 115 v., 60 cy 
relatively high noise r POWER CONSUMPTION 
80 watts (approx 
MECHANICAL 


Standard 19” pane 


components. 

Reduces effect of cross talk 
Reduces errors of human 
failure 7” hict 


Eliminates normal switching Heavy [ 

Capable of operating several x8 He 

teletype printers at same time. 

Ruggedized components 

thruout. OUTPUT ENCIES All resistors or condensers 
Draw and tilt chassis for easy MARK: 1325 cps mounted on terminal boards 
maintenance when supplied dps. or Orackets 
with cabinet. Also supplied PACE: 1225 cps Slide and t 
for rack mounting. ps cabinet 

sperpees Tce ppm: 


AUGAT 


Sub- miniature Tube Cradles 


© HEAT DISSIPATION 


* CUSHION FROM SHOCK AND 

VIBRATION 

Protect the efficiency of your sub-miniature 
tubes, resistors and capacitors in electronic 
equipment with Augat Tube Cradles. These 
mite-sized marvels reduce tube temperature 
by conducting the heat and dissipating it 
rapidly. Augat Tube Cradles hold tubes firm 
and steady regardless of external shock and 
vibration. Once your tubes are inserted in 
the cradles, they stay put! 

Augat Tube Cradles come in three types as 
shown on the left and may be obtained in 
cadmium plated spring steel; beryllium 
copper, silver plated; or silver magnesium 
nickel where heat dissipation is desired. The 
base of cradles is convex shaped to provide 
additional tension when cradle is fastened 
to chassis. Where additional conductivity is 
required, shields are available in copper 
silver plated with gold flash or in silver mag- 
nesium nickel material. 


Write for additional information and samples 


AUGAT BROS. INC. 


31 PERRY AVENUE e ATTLEBORO, MASS. 


R-F Cables 
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since the attenuation is a minimum 
value at this impedance. 

As an example of the range of 
attenuation obtainable, the values 
for the several 50 ohm cables have 
been selected as representing the 
maximum, intermediate and mini- 
mum attenuation attainable in the 
standard sizes. These are given in 
Table II. 

RG-21/U and RG-126/U use high 
resistance wire for the center con- 
ductor and are high attenuation 
cables. These type cables are used 
as attenuation pads and loads for 
instrumentation applications. 


D. Velocity Ratio 


This property is defined as the 
ratio of the velocity of propagation 
of plane waves in a cable to the 
velocity of propagation in free 
space. The velocity of radio fre- 
quency waves is given by: 

\ \! 

where 

velocity of signal 

wave length of the signal 

frequency of signal 
and then from the following equa- 
tion, the velocity ratio can be de- 
termined: 


For cables which use a dielectric 
different than air, the velocity of 
the wave will be less by a factor of 


I 


wi 


It must be pointed out that 
rather than ¢,, the effective dielec- 
tric constant, appears in this rela- 
tionship. This ratio can be directly 
measured by using a velocity ratio 
meter as developed by the Naval 
Research Lab. This meter operates 
on the principle of resonant cir- 
cuits when using a specific length 
of cable over a specific frequency 
range. Resonance of the test cable 
is indicated by a VTVM. A eali- 
brated dial then indicates the veloc- 
ity ratio. This method yields values 
of accuracy better than 1 


Determination of Material Properties 
A. Maximum Operating Voltage 


One of the most confusing rat- 
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s published for coaxial 


maximum operating volt 


- al le gvlver 1S based upon 1e 
isurement of the 60 evcle coron: 
tinct) vel i has very t 

the confusion arises since 

isers mistake this rating f 


actual breakdown voltage 
coaxial cables, corona ! 
in the form of 
Ise p ilses. The test 160° 
consists of capac 
a radio receiver or 
or to the center conductor 
cable. Then a 60 cycle h 


ive source 1s also connected 


able center conductor and o 


iductor. The voltage Is Increa 
¢ 


the approximate rate of 500 


ntil radio noise can be hea 


age is then decreased to 
of cessation of radio 
d this voltage is called the coro 
‘tion voltage. On the o 
the dielectri 


i ed by subjee 


first and only 


le toa 60 ¢ vele potential 


eld and center conductor ; in re) 
ising this potential he rate +160 a: 


500 v./see intil 


Ss property is used as a quality re) 
trol check on the dielectric mate- and +13© e.* 

Insure uniformity of product 

tion of he cal > pelow ti! , ; 
cliente molded mica capacitors 
ma extinction voltage Its i 
siderable ncrease In rvice 
polyethylene hi a eff 


to corona and oz 
(EQUIVALENT TO’ MIL SIZES CM15, CM20, CM25, CM30, CM35) 


nder the ce whined inflner — 
ler the combined influence of n *NO VOLTAGE DERATING EVEN AT MAXIMUM TEMPERATURES 
inical stress, the cable will 
n a relatively 
mpared to operation below 


on voltage. However, 1 TO SOLVE 


may be 


+ 


na vol 


age 


would 


Is sucn as p ilse t 
mposed 


ind st 


@ 


CorNeLL-DUBILIER CAPACITORS 
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R-F Cables 


Continued from page 


or polyethylene. Fo 
is still some question bu 


RREP MINIATURE RECEIVER . . . RREP TYPE ~~ a i iota ill, Radian hen pacha i 


2003A FIXED TUNED AND TUNABLE HEADS : afe value. 


2) For pulse transmission, t! 
RUGGEDIZED CONSTRUCTION — completely 
environmentalized for dependability. Rugg : { : ° co 
ized subminiature tubes, ultra stable crystals | handle is determined by mul ply 


peak pulse voltage the cable c: 


ing the 60 cycle RMS voltage give! 
CONVENIENT TUNING — Plug-in RF sub-chassis, : radars aks , ; 
interchangeable from front panel. Tunable head aan j ; as the maximum operating value by 
provides coverage of full telemetry frequency ‘ ; ; a factor of 2.6 to 2.8. This repre 
spectrum. Interchangeable pre-tuned RF heads er . ; e 
obtain wide range oF pase ng frequency with sents the ratio of the RMS to pe 
out adjusting other sections of receiver deliver to peak voltage of a sine wave. Th 
ultimate in crystal controlled stability applies to polyethylene and Teflor 
ACCESSIBILITY — all internal adjustments acces- dielectrics alike. 

sible by removing dust cover. All sub-chassis SPECIFICATIONS » . : ‘ 
are plug-in type. Freavency Range: 215 to 235 me. It should also be pointed out tha 

Crystal Sta t 

CIRCUIT FEATURES— double conversion super Freq need ry be oa sat 14 : . P : ; 
heterodyne circuit—2 crystal controlled local aaaeaipeiaas Yrs aie Ba y voitage ratings since this may 


oscillators, counter type discriminator, low dis- nsitivity: £0 db minir quieting af input be the cable’s limiting factor. Th 
6 microvolts dise a - ? 

re: less than 7 db) if radio frequency pulses are bei) 

transmitted in the X band, ¢! 


power rating of the cable is usua 


care must be exercised in applyir 


tortion audio amplifier, automatic frequency 
control 
See at WESCON, Booth 617 


» for free bulletins on this and other RREP equipment 


far exceeded before the maxim 


RAYMOND ROSEN operating voltage is reached. That 


is, all ratings must be checked car 
ENGINEERING PRODUCTS, INC. | | fully with all aspects of the 
32nd & Walnut Streets, Philadelphia 4, Pennsylvania tended operation of the cable. 


15016 Ventura Boulevard, Sherman Oaks, California aye 
B. Temperature Limits 


The upper and lower temperat 


‘FOR PUBLIC ADDRESS, rae top pened orastind Fer 


} 


RADIO, and kindred fields, chs neudiiaebiae lt dive 


time several combinations 


specify J @) N b S 5 tips ainsi are in prevalent use 
| det isa: PLUGS AND 1. Polyethylene dielect: 
“4. ¢ polyethylene jacket 
7 : SOCKETS 2, pebyetliaeas dielect: 


> ° nvl jacket 
; of proven quality! : 


3. Teflon dielectric and 
fluoron jacket 
Teflon dielectric and fibergla 


acket 


Recent developments indicate th 
‘th combination, Teflon diele 
and Teflon jacket, may 
in the smaller cable sizes. 
Under steady state conditi 
and a condition of zero input powe1 
pper ambient temperature 
has been established as the 
ng temperature for polyet! 
cables. This temperat 
not be exceeded since up: 
ious exposure, the polyeth) 


ll begin to soften, thus 


Howarp B. Jones Division 
CINCH MANUFACTURING CORPORATION z : i 

CHICAGO 24, ILLINOIS ictor migration or dielectric des 
SUBSIDIARY ‘OF UNITED-CARR FASTENER CORP. radation. For Teflon dielectri 


1¢ 


ing the chances of center co) 
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for missiles, fuzes, telemetering, 
airborne and portable equipment 


xial cables, which use a varnish 
mpregnated fiberglass jacket, at : 
ro input power or u lliwatt 
power levels, the safe ambient tem- < ® 


rature is 400°F. If the cable is 
jected to. Wailer: tenipersautes VOLTAGE REGULATED DC SEMI-CONDUCTOR 
e varnish begins to melt and be 0 S 0 
mes quite tacky. In addition, : P WER TRAN F RMERS 
temperatures above 480°F the Tef 
begins to liberate small am 


i toxic fumes. 

Now avail- 
TABLE tl able, a com- 
———— ~ : prehensive range 
PERATING TEMPERATURES OF COAXIAL CABLES Phere yin ote 
Power Input Milliwatt Range or Less : power transformers from 
, Y%, te 1 kilowatt. Input volt- 

acket 


Material Low Tem High Temy t MINIATURE age from 1'/ to 60 volts DC. 
one bls s.deichase Output—one or more filtered DC or 
controlled frequency AC voltages. 

STANDARD Voltage regulated types available. Effi- 

ciencies up to 90%, weight and volume a 

HIGH-POWER small fraction of cor i ing equip- 

ment. Meets applicable Mit specs tor shock, accel- 

eration and environment. Completely static, does not 

generate radio noise, undamaged by short circuits. 

Miniature series supplies plate and bias power from %/, to 6 

WRITE FOR watts, for telemetering, missiles, beacons, fuzes and portable 


ial 


ENGINEERING it ‘d series ppli power tc’ 50 watts. High 


Power series to one kilowatt or more. 
DATA 


Interelectronics also produces high-rate reserve and rechargeable bat- 
teries for powering INTERVERTERS and other equipment. 


_ INTERELECTRONICS © 


2432 Grand Concourse, New York 58, N. Y. 


NEW COINCIDENCE THYRATRON 
SAVES 14 CIRCUIT COMPONENTS 


The KP-80 is the first ion deflec- 
Fiberglass tion thyratron. It is a triple con- 
8 : 


Silicone aa : trol coincidence tube for use in 
arnish ) +2 , 3s erior ‘ ma Be - ° P 2 6 
tmoreg- Eau a circuits: (1) where two positive 
MIL-C- M coincident signals are required to 


fluoron 


= rr produce conduction, (2) as a 


» ; quick-firing single signal pulse 
The lower temperature limit 5 F Fee pag aie pee 9 
lyethylene dielectric cables Kea ee eee ee 
jacket material avail- : wit signals should cause conduction. 

puter ap upon the jacket In addition to the customary 
terial, if the vinyl jacket is a ait shield, there are two symmetrical 
temperature Type I or Ty; control electrodes which have equal 

IIa, then the low limit would be sensitivity. A signal on only one 
10°F while a cable using a Type grid 

[I vinyl jacket would safely with 40v) 
stand a temperature of —25°F. small 
In the case of Teflon dielectric 
bles, a lower temperature limit 


(up to and exceeding plus 
will not fire the tube, but 
1.5v) simultaneous signals on both grids cause 
conduction. The KP-80 has a 6.3v, 150 mA heater 


cathode, with an anode operating voltage of 150v. The 


has been set at 55°F. 
flexibility of a Teflon cable 
55°F is small, thie fiberglass jack 
does not crack and the cable 
still mechanically stable. The selec- 


TIO? 


KP-80 makes possible coincident circuit designs elim- 
inating over a dozen circuit components. This tube is 
also made in the small (T-2) size subminiature 
(KP-106). 

of a particular coaxial cable is For details on this and other special purpose electron 
: ‘ tubes, write: 

lependent upon many variables and 


these variables should be carefully KIP ELECTRONICS CORPORATION 


msidered before making a selec- Stomford, Connecticut 
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« RADIO COMMUNICATION SYSTEMS * 


DATA SYSTEMS 


e 


SYSTEMS 


E GUIDANCE 


MISSIL 


RADIO COMMUNICATION SYSTEMS 


* RADAR * 


INFRARED * DIGITAL TECHNIQUES »* 


SENIOR and INTERMEDIATE 
ELECTRONIC ENGINEERS 


TECHNICIANS AND ENGINEERING AIDES 


Stromberg-Carlson, a Division of General Dynamics Corporation, 


DATA SYSTEMS 


SLINDIID JAVMORIIW 


is located 
in the Finger Lakes region of upstate New York. In addition to providing a 


wide 


variety of challenging engineering opportunities, excellent salaries 


are offered with the finest working conditions in a modern electronics 


laboratory. Unusual recreational and educational available 


in this medium-sized progressive city, and fine residential areas are located 
within a mile of the plant. Bec 


facilities are 


ause of the variety of its product line, which is 
approximately equally divided between military and civilian, 
Carlson offers a degree of 


Stromberg- 
stability and an opportunity for advancement 
unequalled in the industry. Openings: 


Radio Communication Systems Data Systems Digital Techniques 


Microwave Circuits 


Mechanical Design Engineering Infrared 


ONISZANIONZ NOIS3IG IWIINVHDIW 


Automatic Test Systems Countermeasures 


Radar 


Navigational Systems 


Military Transistor Applications Missile Guidance Systems 


Write or call collect: 


C. W. Finnigan, Chief Electronics Engineer 


STROMBERG-CARLSON COMPANY ¢¢ 
gS. 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
104 CARLSON ROAD, ROCHESTER 3, N. Y. 


SW3LSAS IVNOILVOIAVN 


SAYNSVAWYALNNOD © SNOILVDIIddV YOLSISNVAL AYVLITIW «© SW3ILSAS LS3L DILWWOLNY ° 


+TELEFUNKEN 
> INDISPUTABLY. 
the world’s best 

_—_ . 


> American Dept. TT 
Fre. Inc. | 7 Park Ave 


New York 16, N.Y 


Incidentally, those of you who have recently sent us a 
change of address notice must please be patient with us if 


the requested change is not made immediately. 


The Circulation Department has just moved from New York 
to Philadelphia and a complete revision is under way in the 
method used for the placing of your name on the mailing 


wrapper. Your kind patience will be most appreciated. 
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should be 
expected cona 


tion. The cable cnoset 
based on the worst 
if this 
» quite certain the cable 
satisfactorily. To further clai 
the various available 


tions and, is done, one can 


will oper- 


operating 


temperature limits, see Table III. 


Power 


Rating 


Of major importance in 
selection of a coaxial cable for t} 
transmission of r-f power, is 
ability 
the anticipated power. If 
venerated by electrical 
the 
outer conductor, and dielectric ma- 


of the cable to safely carry 
the heat 

losses Oc- 

conduc 


curring in center 


terial causes excessive softening, 


deterioration or eventual break- 


down, such a cable is inadequate 
for carrying that amount of power. 
The power rating of coaxial cables 
problem of 
from the 
the sur- 
and the 


itself into a 


} esoly eS 


efficient heat transfer 


coaxial cable surface to 


inding environment, 
which the 
Therefore, 
power rating is defined as the inj 


naximum temperatures 


materials can withstand. 


power which will produce a maxi- 


mum safe center conductor temper- 


ture under steady state conditions 


] 


and terminated by a matched load 


In the case of polyethylene 
ic coaxial cables, a 
175 


maximum safe 


tempera- 
i has been establishe 
as the operat 


center conductor temperature, 
than 185°F for 
safety 


coaxial 


rather reasons 
For Tefl 
100° F 


conduct 


adding a factor. 
cables, 
afe operating center 
temperature. Previously, a 
onductor temperature of 
Teflon 
investigation has show 
the Tet 
decompose 


used for cables 


subsequent 
that at this temperature, 


will slowly start to 


liberate toxic fumes. 


1. Power Rating Vs. Frequency 


Since the value 
propor- 


attenuation 


power rating 
inversely 
total 
, providing the 


ne frequency is 
the 
frequency 


tional to 
that 


bient and center conductor 


peratures remain the same, ratings 
at other frequencies can be calc 
lated according to the following re- 


lationship: 


July 1956 


requency 

total at new 
The 
relationship 


tenuatlor Irequeney 


power input vs. frequency 


for polyethylene and 
Teflon dielectric cables at sea level 
and an ambient temperature of 
104°F are presented in Figs. 2 and 
2a: i that 


power ratings have been given at 


will be noted these 
an ambient temperature of 104°F. 
This temperature has been selected 
as the normal ambient 
for 


temperature 


cable installations in tropical 
climates. 


2. Power Rating Vs Ambient 
Temperature 


The 


ambient 


power rating at various 


temperatures, other than 


those given, can be determined 


from a power rating factor curve 
vs. ambient temperature. Figs. 5 
and 5a present these curves of the 
factor vs. ambient 


power rating 


temperature of and 
Teflon cables, respectively. It 
should that 


independent of 


polvethylene 


be noted these curves 


are frequency. If 
the power rating of a cable is de- 
1,000 Mc at an 
150°F, 


value 


ambient 
the 


can be 


sired at 
temperature of new 


power rating deter- 


mined by multiplying the value of 
104°F by 
150° F 


Since 


the power at the power 


rating factor at as given in 


Figs. 5 ana 5a this new 
ambient temperature is higher than 
the reference temperature of 104°F 
the new power rating value of the 
cable will be smaller, and if a tem- 


104°F 


» same procedure is followed and 


‘ature lower than is used, 


increase in power rating will 


then be obtained. 


3. Power Rating Vs. Altitude 
The dealt 


with various ambient temperatures 


foregoing discussion 
coaxial 
alti- 
factors Vs 


level. Inasmuch as 
will be 


power 


at sea 


cables used at other 


tudes, rating 


altitude have also been determined 


By applying the principle of simi- 


larity to case of 


the complicated 


heat convection from a cylinder 


suspended in air, a dimensionless 
from 


the surface of a coaxial cable to the 


correlation of heat transfer 


surrounding environment can _ be 


obtained. 
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6 shows the power rating 


altitude of 


Figure 
factor Vs 


Teflon 


polyethylene 
dielectric cables from 
level to an altitude of 
ft. In the case of the polyethylene 

Teflon should be 


hat the shown 


small 


and 


65,000 


“Ca 


cables, it 


graphs are 


and very large 


cables in order to cover 


sizes 


the range of the cable sizes in com- 


mon use. In each case, the power 


factor increases slightly as 


rating 
+ ; pas > It 
increases. 


the 


are indepen- 


diameter 


that 


he cable 


should be noted powel 


rating factor ¢ 
dent of 


temperature. 


irves 


frequency and ambient 


1. Power Rating Vs. VSWR 


The exact effect of the standing 


wave ratio upon the heating of the 


coaxial cable is not accurately 


known. It is known, however, that 


an increase in the standing wave 


increase of 


; 


results in an 


the 


ratio 
coaxial cable 
the 


which 


temperature of 


which will limit maximum 


amount of power the cable 
‘an safely handle. Considering that 
the radial transfer of heat from 
the the 


phere predominates, the power rat- 


inner cond Y 2a atmos- 


at other than unity standing 


Wave ratlo changed by 
the new 
that, if a 


factor equal over 


VSWR. 


cable has a power handling capacity 


It follows then 


of 1000 watts at a specified 
frequency for a VSWR of 1 to 1, 
ing of a VSWR of 2 to 


500 


the power rat 


1 would be watts at same 


frequency. It recommended, 
therefore, that whenever a 

is under consideration in a partic- 
ilar installation, the power rating 
should considering the 
be encountered 
1 should 
The 


conservative, 


prevall 
above re- 
ationship is and in 
the li 
concerning 
WR, this 


operating power level. 


ght of data 


VS- 


the available 


power rating and 


References 
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will prove to yield a safe 


*CUSTOM BUILDERS 
AND DESIGNERS OF: 


CAVITIES 
MIXERS ¢ DETECTOR MOUNTS 
DUPLEXERS © MULTIPLIERS 
ROTARY JOINTS ¢ BENDS 
TWISTS «© OTHER COMPLEX 
COMPONENTS & ASSEMBLIES 


Application-engineered microwave 
parts and complex assemblies are 
our specialized field. We'll manu- 
facture components to your prints 
..or we will design and integrate 
them into your application 


You can depend on J-V-M for close 
coordination, guaranteed electrical 
performance and “know how” that 
is attested by innumerable assem- 
blies ranging from dc. to 40,000 me. 
now in industrial and military use. 


1. Variable vane directional coupler .. . 
sliding vane type 
low VSWR 


high directivity— 


.S band...50 ohm 
high Q double- 

detector out- 
put frequency stable from 


—35° to +85 C 


2. Pre-selector-mixer 
input impedance 
tuned ganged cavities 


Get full information on J-V-M 
standard or custom-engineered 
microwave parts and components, 
also complex mechanical assem- 
blies. Request catalog today. 


MICROWAVE 


J-¥-M ENGINEERING 
COMPANY 


8849 W. 47th ST., BROOK FIELD, ILL. 


CUSTOM-ENGINEERED 


135 


Stable} Performance 
Low Notse Level 


Moisture 
Resist 


65X RESISTORS 


Values up to... 
10,000,000 megohms 


Here is a line of compact, high 
value molded resistors designed to 
meet the demands of a wide range 
of commercial, industrial and sci- 
entific applications. 

Their excellent performance char- 
acteristics and wide range of values 
are ideally suited for atomic sur- 
vey meters, radio and television 
service, scientific measuring de- 
vices, as well as many 
instruments. 


precision 


They are subjected to 
process in production 
stability of resistance 


an aging 
to insure 
values in 
actual service. 

Get full information on S.S.White 
65X Resistors today. You will find 
they will meet and in many cases 
exceed the most stringent military 
requirements. 


BULLETIN 5409 JF ltbag 
| eked 


4 j f A Sé 


<n 


-— 
e™ 


S.S.WHITE INDUSTRIAL DIVISION 
10 EAST 40th STREET * NEW YORK 16. N. Y. 
Western Office: 

1839 West Pico Bivd., Los Angeles 6, Calif. 
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rents in the core, ca 


asso- 


clated environment at fre- 


quency of the yoke. These losses 


along with the damping R are in 
shunt across the yoke 


inductance. 
The magnitude of these 
be obtained by 


losses may 
applying a 
function of current to the 


step 
yoke and 
for min- 
time. Then know- 
the value of the 
added shunt resistance, the magni- 
tude of 


damping it experimentally 
imum recovery 
ing L, F,, and 


loss resis- 


the equivalent 
tance may be found by solving for 
. Rx R 
it in the equation. K R R 


; 1 
Where R, = 


losses due to eddy currents 
added shunt damping 
resistance 
There are two basic methods of 
generating a suitable magnetic field 
for beam: 
parallel and series magnetic fields. 
These derive name 
from the manner in which the field 
the coils 
reference to the way 


deflecting an electron 


terms their 


is shared by has no 
the 
made to 


and 
in which 
electrical connections are 
the coils, or the direction in which 
the current flows through the coils. 
In the parallel field yoke the flux is 
not common to the 
series field yoke the flux is common 
to both coils. 


both coils; in 


(See Figs. 2 and 3.) 
The recovery time of the parallel 

field, square core construction de- 

pends upon a large number of fac- 

tors: the 

LC 

ae the core time constant, the 


primary time constant 


time the 


if one is used), and the mount, 


case constant, focus coil 
including any shields or braces in 
the mounting members. 

The primary time constant 
high 


for a 
speed yoke can be of any 
approximately 1 
zsec., and consists of the inductance 
and capacity of the deflection coil. 


The 


rived 


duration up to 


core time 


flux 


constant is de- 
the 


shorted 


from 
the 
turn which is the core. 
is that of a single turn and 
the resistance is very low. 


linking 
the 
The induc- 


core 
and resistance of 


tance 


The case time constant is derived 


from large amounts of stray flux 
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The 
emf and the very low resistance of 


which cuts the case. resulting 


time 
1000 to 


a heavy case can provide a 
the 
2000 usec., the amplitude of which 
can be in the order of 2.5 to 3.0%. 


constant in order of 


Because the case time is a long one, 


it also requires a sweep of long 
duration to energize it. 
The 


of the same derivation as 


constant is 
that of 
aluminum case and is slightly lower 
in amplitude. 

The mount 


bracing can be a 


focus coil time 


and it’s structural 


ource of annoy- 
ing time constant. The magnitude 
small 


centage of the total yoke ever gets 


is low because only a per- 


out as far as the mount. However, 


Fig. 4: Eddy losses shunt yoke 


in unshielded coils the has 
to be taken 
cause the attenuating effect of a 
shield is missing and the amount of 
flux the 


spondingly larger. 


mount 


into consideration be- 


cutting mount is corre- 
These extraneous time constants 
the 
evaluation of a design because each 
must be isolated by the use of the 
proper length of The pri- 
mary time constant due to the in- 


can be easily overlooked in 


sweep. 


the coil 
must be small with respect to the 
time 
evaluated or it 
that it 
where the LC time constant is long, 


ductance and capacity of 


constant to be 
will be 
cannot be 


secondary 
masked so 
seen. However, 
in the neighborhood of 200 usec., 
constants than 
this will be masked and are usually 
of no The 
mounts, coil 


any time shorter 


concern. case, 
effects 
still be noticeable and counter-mea- 


Case 


and focus will 


sures may be necessary. 
these 


stants may be accomplished by com- 


Reduction of time con- 
pensating the yoke for its fringing 
field effects. When the field of a 
deflection yoke cuts a non-magnetic 
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conducting material, h as brass 
or aluminum, eddy rrents are 
generated which in turn generate a 
flux opposing the originating field 


TV Yoke Design 


ind core 


duction it the inductance * the l most fficien and 


This shorted in? ffect on the 


stra\ I the vVoKe Causes 


voke 
has the 


coil much the same short to core time con 
turn in a transformer will cause 


reduction in the over-all inductance. The efficienev factor favor of 
However, in the case compared with the 


pe as 


IS benefic inl becaus 


shortec arallel field type oc¢ s in two im 
affect the 


the deflect 


turn of the does not spects: 


magnitude « enerev con 
This re 

deflection efficiency. 

deflection 


payme} 


ing area. field is less 
crease in losed_ vol imes. 


increase in efficiency i ribed circle has 0.7856 the 


not without it, because the if the square, which represent 


rovement of 21.44 


amount of 


shield is frequency sensitive and 


for those frequencies whose period copper re- 
is longer than the time of the shield 


shielding effect 


flux density 


valn a piven 


there is deflect ic 


is less. 


| 


are formed 
Ve Necn and 


» neck a 


a. ee 


rorm a 


+? 
Recovery tim aced l 


components 
The vert 
damped 

and qauty 


compen- 


the orde 


constal 


from the ¢ 
stant lr 


( ores whit 


powdered iron *rrite do 


exhib time constant becaus¢e quence) 


their resistivity is high and their driver transformer inductance to 
should be in the 
10 to 1 or the 


current in the transformer will be 


eddy current losses are low. yoke tance 


Phenomena such line splitting order of magnetizing 


or curved raster can sometimes be 


traced to the mount or the focus excessiv 
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For product information, use inquiry card or 


luse ROHN 


communication 
and 
micro-wave 

towers 


featuring these 
special advantages 


@ Self-Supporting from 50 feet 
to 66 feet or up to 200 feet to 
300 feet when guyed! 


@ Hor-Dipped Galvanizing 
Throughout — Finest Protec- 
tive Coating. Also available in 
weather-resistant double-coat 
enamel 


@ Easily and Soyo kly Erected. 
Towers are 10-toot sections 
two workn 
tower in 


can erect a OU-foot 


» to four hours! 


@ Excellent Design and Work- 
manship — b th 


pr thor 


pf 


* Economic ally Priced — Sav 
you money | ise you Car bu 1y 
just io right 


your requir 


@ Variety of Rohn Sizes and 
Models tr 


GET COMPLETE INFORMATION, 
PRICES AND CATALOG. WRITE, 
PHONE OR WIRE FOR 
NEAREST SOURCE OF SUPPLY 


ROHN Representatives coast-to-coast 


ROHN Manufacturing Co. 


116 Limestone, Bellevue 
Peoria, Illinois 


“Pioneer Manufacturers of TV and Com 
munication Towers of All Kinds 


ast page 


HIGH G AIN a? * News of ae m3 . 
DIRECTIONAL Meee REPS 27 > 


vhf tv transmitting REPS WANTED Leo Nurmi and John Sheffs have 


. wire been s cted t > Se “he Game- 
Manufacturer of ultra sub-miniature os elected Aes ak ent The Gam 
; ae : well Co. of Newton, Mass. in the 
and metal can type electrolytic ca- . 

Pee : : : northern Ohio and western Pa. areas 
pacitors seeks reps for export to : : : ‘ ; 
ee : “ight On the West Coast, Gamewell Pre- 
Mexico and South America. (Ask for or > ; | 
R-7-1.) cision Potentiometers will be handled 

, by Luscombe Engineering Co. cf Pasa- 
dena, Calif. 


At a Chicago, Ill., meeting of the 

Chicagoland Chapter of “The Repre Gene Piety, Honolulu, Hawaii, rep, 
sentatives,” the following were elected has announced the addition of Don 
officers for the 1956-7 term: Joe Rose, Walsh to the staff as sales engineer. 
of the J. K. Rose & Co., president; 
Walter Sparf, first vice-president; William Richter 
William a, Doyle, second vice-presi 
dent; Ringland Krueger, ecretary; 
and Claude Booth, treasure) 


Corp., industrial 
sales rep of Rochester, N. Y., has ap- 
pointed Charles V. Hinxman to man- 
age the firm’s new office in Syracuse, 
ie 
The Rockbar Corp., sales rep, has 
moved to expanded quarters at 650 Gerald B. Miller Co., Hollywood, 
Halstead Ave., Mamaroneck, N. Y. Calif., has recently established two 
new field offices; one in Las Cruces, 
Foosner of the Quam-Nichols N. M., and the other in Denver, Colo 
‘hicago, Ill., has been appointed : 

» Chicago area by Condenser Marion Electrical Instrument Co., 
Manufacturers, Ine.. Nashville. Tenn Grenier Fie d, Manchester, N. i; has 
The company has also announced the appointed six new sales reps. Firms 
appointment of Harry P. Woodit. and their areas are: Robert F. Lamb 
Yonkers, N. Y., to kandic tho Nee Co. of Buffalo, N. Y., west of Elmira; 
York City area. J. F. Wulfetange, Jr., of Syracuse, N. 
; Y., east of Elmira; George Podeyn 
Inc. of Wood-Ridge, N. J., nerth of 
have been appointed sales reps fo1 Trenton; Grady Duckett Sales Co. of 

} ; s Atlanta, Ga., Ala., Ga., Tenn., Mi 
Carling Electric Co., West Hartford : : ‘ 

Gans N. C., and S. C.; Hyde Sales Co. 


Kaelber & Mack, Manhasset, N. Y., 


Denver, Colo., will cover Colo., Utah, 
Idaho, Wyo., and Mont.; Koehler- 
Pasmore of Detroit, Mich. will repre 
sent Marion in that state 


Frank A. Emmet Co., Los Angeles, 
Calif., is now representing EPrilhart 
Plastics Sales Corp., Mineola, N. Y.., 
in southern Nev., Ariz., outhern 


; R. P. Kennedy Co., Rochester, N. Y., 
Calif., and N. M 


has been named exclusive sales engi 
neering rep in N. Y. by L. L. Cor 
Frank J. Perna Assoc., Philadelphia, stantin & Co., Lodi, N. J. 


ary tie ; Pa., has been appointed distributor 


Sarr : re rep by the Ampli-\ ision Div. of Inter- 
a om - ; 


John J. Heavey, Jr. Belmont, Mass., 


national Telemeter Corp., Los has been appointed Instrument Divi 


AMCI Type 1030 _ sion sales rep in the New England 


area for Tracerlab, Inc 
Channels 7 through 13 The Hewson Co., Newark, N. J., has 
appointed the following three addi- 
tional reps: The D. S. Mayo Co., 
Houston, Tex.; Charles J. Kemp, Dal 


; Te - and Torm: j Milw: kee , | ‘ 
* peeks im Forman Ce., Milwaukee, Inc., in Wyoming, Nebraska, Colorado, 


3 Hytronic Measurement Associates, 
This 3-bay directional array has a : 


power gain of 20.8 and in conjunction 
with a 10-kilowatt transmitter radiate 
an ERP of 171 kw another proven it 
stallation at Station CJLH-TV, Channel 
Lethbridge, Alberta, Canada. The an 
tenna is the AMCI 3-bay Type 1030 William Sullivan has joined the ' > | 
, i. I iy Type | > sae bi Gus Jose, North Miami Beach, Fla., 
with Type IT null fill-in 5 gineering staff of Haegerty- ‘ | Fl i ee 
2 | ’ , has been appointed Florida rep To 
AMCI Type 1030 directional anter iwig Co., Ferndale, Mich ; PP’ ' 
} Components Corp., Denville, N. Xe 
nas provide a controlled horizontal pat , 
adjustable to your particular servic Mitchell & Morris, Indianapolis, ed 
lirements. Write for dé tive bul- Ind.. manufacturer’s agent, has been Instruments, Inc., Tulsa, Okla., has 
B-456 


Denver, Colo., has been appointed 


technical rep for Feedback Contro 


Utah, and eastern Montana and Idaho 


ed factory sales »» for Re been appointed Tulsa rep for Wheelco 
liv., IL.D.E.A., Inc., Indianapolis, Industrial Instruments. 
ANTENNA SYSTEMS — COMPONENTS 


AIR NAVIGATION AIDS—INSTRUMENTS C. S. Shotwell, manufacturers’ 


Jackson Edwards of the Jack if 602 Levering Ave., Los Angeles 24, 
4d ALFORD Kdwards 0O., Los Angeles, alif., Ne al 2 is Interested Wl representing 
; scenth urned from % ° , manufacturers of electronic equip 
Vi Manufacturing Co, Ine y ats “4 sapsie~nsaanadegselies a tie 
fa aad \f ee 


299 ATLANTIC AVE, BOSTON, MASS ; tronic plants 1 na? ment and components in the southert 


: Kira , and England Calif. area. 
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as 
*t YOur Power 


Use this herme. 
Pe Vibrator 
ADVANTAGES OF 400 CPS 
ecause Airpay vibrator type 4-509 
Operates at 400 CPs transf ‘ 
filter of your power s 


tically sealed interrupter t 


rmer and 
Upply can be smal! 
and light. Type 4-501 vibrator can also 
be used to convert DC to AC to ener- 
gize 400-CPS motors and synchros 


ELECTRICAL RATINGS 
Under continuous operation a 
load, life expectancy exceeds 300 
and is correspondingly longer at ligh 
loads. End of life is that time when time 
efficiency decreases to 75% Initial time 
efficiency at normal \ altage is 86:4% 
Initial frequency is 40! +20.- vel 
Type A-500 plugs into a standard ré 
tal base, stands 25 inches en 
+s about 14 inches 17 Uh 


t, 
. r full details 


Write today fo 


g ourPUT 
— 


4.50024 


‘ 900000 s 


Tele-Tech & ELECTRONIC INDUSTRIES - 


Q Calculations 


Conti 


conducted by the 
of H is 


current 


Experiments 
author indicate the value 
influenced by the eddy 
shielding and non-symmetrical cur- 
rent distribution about the axis of 


the conductor for values of wire 
pitch 


than approximately 0.5 or 0.6. All 


diameter to ratios greater 
the iron cored units considered here 
have an optimum between approx}- 
mately 0.4 and 0.55. The air core 
unit will be considered to have an 
optimum of 0.6, very long solenoids 
this 
but the practical difference between 
Med- 


have a greater optimum than 


will be negligible. 


¥ 


Q values 


a 


x 


FREQUENCY - M 


Fig. 9: Q vs frequency 


hurst has shown the value of R, 


of an air core coil working in the 


a 
region 1s nearly 
twice the value of R,, of the same 


wire when straight, provided the 
length to diameter ratio is greater 
than 1 


pitch is 0.6. 


and the wire diameter to 
For ratios of length 
to diameter less than this, the value 
of R,, 


ous Instance. 


than in the previ 


This fact will be used 


will be less 
in the development of the Q equa- 


tion for the air core condition 


Optimum Ratio 
The 


pitch ratio is approximate] 


diameter to 
0.4 for 


core length equal to coil length and 


optimum wire 


material ring permeability between 


7 and 5. If the core is considerably 
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AURICON 
FILMAGNETIC 


AN Optional FEATURE 


AVAILABLE FOR FACTORY INSTALLATION 
ON ALL NEW OR EXISTING AURICON 
OPTICAL SOUND-ON-FILM CAMERAS 


*« Featuring 
Ultra-Portab!e 
Mode! MA-10 
Ampiifier 
for 16mm 
Magnetic 


Sound-On-Film 


\ ye 


Hollywood J 


Auricon presents ‘‘Filmagnetic’ High-Fidelity 
Sound-On-Film Recording, for lip-synchronized 
Talking Pictures and Music of Quality, on 16mm 
black & white or color film, pre-striped for 
magnetic exposed to light 
Optical Picture and Single-System “Filmagnetic’ 
Sound are recorded on the same film at the same 
time! The ‘Film 


Factory 


sound before it 


magnetic Unit, installed at the 
n any Auricon Camera, can be temporarily 
removed without the use of tools, thus providing 
a choice of High-Fidelity Optical or Magnetic 
sound-tracks. Your pre-striped film with magnetic 
sound 
through the normal 
played back on ar 
Projector, ji 


others 


lip-synchronized to your picture, passes 
picture-development and is 

Magnetic Sound 
ncluding the An pr B&H 


Filmagnetic’’ Outfit complete 


i 


@ MAGNETIC SOUND-ON-FILM 
Complete Outfit includes ‘Filmagnetic’’ Recording 
Unit, Amplifier, Microphone, Cables and Batteries, 
in a Cowhide-Leather Carrying Case 


+ Auricon Equipment is sold with a 30 day 


money-back guarantee. Write for free 
illustrated FILMAGNETIC Catalog. 


BERNDT-BACH, INC. 
6926 Romaine Street, Hollywood 38, California 


MANUFACTURERS OF SOUND-ON-FILM 
RECORDING EQUIPMENT SINCE 1931 


3 Relay Types 
by FILTORS, Inc. 


Now a Leader in the 
Sub-Miniature Relay Field 


NEW—DPDT SUB-MINIATURE 


Actual Size 
Engineered for critical 
Airborne and Guided 
Missile Applications 


TYPE: M26FC6 


“ye RATING: 
at 26.5 vde 


Vibration: 10G 

at 5 to 2000 cps 
Amb. Temp 65°C to 4 
Weight: 1.3 oz 


NEW-LATCHING = suB-MINIATURE 
Magnetically Held— 6PDT 
Electrically Reset Actual Size 
UNBELIEVABLY SMALL 

FOR A 


LATCHING 
RELAY 


TYPE: L26F18 


CONTACT RATING: 
3 A. Res. at 26.5 

vde or 115 vae 
Mtg. Ctrs 

1.406 


Sheck: 50 G 

Vib.: 10G at 5 
to 500 eps 

Amb. Temp 65 
to +125°C 

(Also available in 
2PDT and 4PDT) 

Weight 


SUB-MINIATURE 4PDT 


The Smallest 
Hermetically- Sealed 
4PDT Relay 
Available Today 


TYPE: 26SR12 


Mtg. Centrs 
1.406 
Shock: 50 G 
Vib.: 10 G at 
5 to 500 cps 
Amb. Temp.: 
to +125°C 
Weight: 


MIL SPECIFICATIONS 
All Made to MIL-R-5757B and MIL-R-25018 
(USAF) 
DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 


Write Today For New Catalog Listing 
Sales & Engineering Office Nearest You 


FILTORS, INC. 


30 Sagamore Hill Drive 
Port Washington, L. I Y 


Canadian Office 
MJS ELECTRONIC SALES, LTD 
P.O. Box 240, Ajax, Ontario 
Tel.: EMpire 8-3806 


Export Office: 
MAURICE |. PARISIER & CO 
1860 Broadway, New York 23, N. Y 
Cable Address 
MIPARISIER NEW YORK 


For product information, use inquiry card on 


“QO” Calculations 


Continued from page 
longer than coil, the optimum is 
approximately 0.5. For ring per- 
4 the 


all conditions is ap- 


meabilities between 3 and 
optimum for 
proximately 0.55. For ease of cal- 
. 8. These ratios 
between 1 and 5 

notice the 


culation observe Fig 
are for 1/d, 
itis 
effective resistance is decreased by 
beyond the 
This point is 


interesting to 


lengthening the core 
ends of the winding. 
illustrated in Fig. 10. 
A good value of winding diam- 
eter to core diameter is 0.75. The 
use of this value permits small in- 
creases of distributed capacity due 
to the presence of the core and the 
realization of a great portion of 
possible value of inductance ratio. 
All this work has been done using 
this ratio or a ratio quite near this 
value. Almost all practical designs 
use a value near the 


suggested 


value. 


Core Loss 

Let us now consider the core loss. 
The predominant loss of powdered 
iron at these frequencies is eddy 
current loss. The loss will be 
treated as the loss fora toroid. This 
the flux 
is uniform throughout the core ma- 
terial within the winding. The as- 
sumption will also be made the flux 
is not of sufficient magnitude in the 


is making the assumption 


portions of the core protruding be- 
yond the ends of the winding to 
produce a significant loss. Observe 
the graphs of effective resistance 
of inductors on Fig. 10. It can be 
observed the losses due to the core 
ends, protruding beyond the ends of 
the winding, do not add appreciably 
to the core loss. The value of effec- 


lower for the 
longer cored units, but this is due 


ive resistance is 


to the lowered winding loss. The 
permeability of the slug will be in- 
creased by the extra length, but the 
volume of the core contributing to 
the loss will be considered to re- 
main the same. The iron used in 
coils operating at the frequencies 
in question has relatively low per- 
meability, this may account for the 
negligible effect of the added vol- 
ume of core material. 

Legg’s equation for eddy current 
loss is indicated below: 


R ev f? L 17) 
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i-ffective resistance in ohms 
a constant for the core material 
in use 
Frequency in cycles per second 
Inductance in henries 
= Effective permeability 
The core diameter will not be 
equal to the winding diameter. The 
loss equation is derived on the as- 
sumption the diameter is 
equal to the winding diameter. The 
iron loss equation for the Q equa- 
tion must therefore be compensated 
for this inequality. The iron loss 
-quation is indicated below. 


core 


radius ot core in Cm. 


length of winding in Cm 


NEARLY THE Same A 
3.02 uh 
ABOUT 2% RERTER 


4 4 


FREQUENCY 


Fig. 10: Coil impedance curves 


() equations are 


he iron core case and 


where wire 
to pitch equals 0.6 and 

dw is between 0.75 and 10 it can 
be used with quite good accuracy 
with an 1/dw less than 0.75 but the 
Q value will be slightly higher than 
indicated by the formula. An in- 
ductor having an 1/dw greater than 


for the air core case 
diameter 
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Extra Rugged—Light Weight 
HIGH ARTICULATION 


wobile Mikes 


ines nd 


CARBON AND 
DYNAMIC TYPES 


E-V Mobile-Mikes are 
the ultimate in speech 
You get high intelligibility, high out- 
put, more power level, less 
listener fatigue and other E-V_ fea 
tures. Proved in toughest service. Used 
in public safety, aircraft, railroad and 
government communications. High 
impact phenolic case. Permanent fin- 
ish. Weighs as little as 7 oz. Mode! 
210KK Carbon lists at $32.50. Model 
600-D Dynamic lists at $45.00. 


designed for 
transmission! 


usable 


EXACT 
REPLACEMENT 
Carbon Mobile-Mikes 
also available for exact 
replacement in current 
Motorola, RCA, G.E. 
and similar equipment. 
You get full advantage 
of E-V design and 
performance features. 


NOISE-CANCELLING DIFFERENTIAL 


Close-talking, carbon 
type. 
speech 
under high ambient 
noise in any weather 
or climate. Blast 
proof, waterproof, 
shock-resistant. Model 
205KK lists at $45.00 
Model 602 Differential 
Dynamic at $54.50 list 


*Patent No. 2,350,010) 


Assures clear 
transmission 


Send for Catalog 124-L67. 


BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., N.Y. 16, U.S.A, Cables: Arlab 


AUTHORIZED DISTRIBUTORS EVERYWHERE 


10 will have a slightly smaller value 
of Q than indicated by the formula. 

The Q equation for an iron cored 
inductor operating under the given 
expressed as 


conditions may be 


follows: 


Q 
K,V f+ 


and Ke are 


Ke f? 
where K, iN constants |! 
the given inductor 

The frequency of maximum Q 


can be determined by differentia- 
tion and the resulting expression is 


indicated below. 


iximum 


Examples of Calculations 
The information on the inductor 
is included in Fig. 5. The permea- 


bility will first be calculated. 


1.0 


Where 

L Inductar 

L. = Inductar 

It can be 
wu. agree very well even if the meth- 


seen the two values of 


od of calculation is quite different. 
Let us take 


in., say 3 


a longer core than 1.5 


Inductance ratio 
1+ (0.562) (8 $.92 
The experimental value is 4.16. 
Inductance ratio 
1.16 l 


0.562 0.562 


Hoo 
The u.’ 


but as long as the ratio of L’/I] is 


expression has limitation, 
within the range of 1 to 1.5 and the 
calculated u.,’ reached 
a value greater than the pu, value of 
the material it 
factory. 


value hasn’t 


proves quite satis- 


Safe, 


effective 


TO REMOVE 
ULTRA-THIN COATINGS 


: . 
Abrading printed resistors (above). 
Cutting grooves in a carbon resistor (below). 


w-manm:¥ | 


The “AIRBRASIVE” METHOD...indus- 
try’s newest method of super-fine 
cutting...removes deposited surface 
coatings without heat, vibration, 
shock or pressure. Gas-propelled 
abrasive of controlled particle size 
does the work. 

WILL IT WORK FOR YOU? We'll be 
glad to help you get the answer. 
Send us your parts and a statement 
of requirements for trials. There’s 
no obligation. 


“AIRBRASIVE” DETAILS IN PRINT a 
Write for your copy of = 
Bulletin 5411 


S.S.WHITE INDUSTRIAL DIVISION 


Dept. QB, 10 East 40th St., N C. 16 Y 


A rn O44 
Western Of 


1839 West Pico Bivd., Los Angeles 6, Calif. 


Aiihite 


INDUSTRIAL 
“AIRBRASIVE” UNIT 
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“ 
new 


AMERICAN 


“5-PAK" 


SERVICE 


9 out of 1O 


CRYSTAL 
PHONOGRAPH 
REPLACEMENT 
CARTRIDGE 


CUSTOMERS! 


Here's everything you need...in 
one convenient package! 
American's high quality ‘‘Clear as 
Crystal” replacement cartridges are 
packed in this reusable plastic box 
... ideal as a small parts container. 
The box contains five of the most 
popular types of replacement car- 
tridges ... meets 90% of your cus- 
tomers’ requirements. 
In addition, you get an authorized 
repair service decal . . . five identifi- 
cation cartridge labels for your name 
. and a handy crystal cartridge re- 
placement chart. 
The whole package costs less, be- 
cause you get more. And, you give 
your customers more, too. Why not 
call your nearby American distrib- 
utor today and order the new “'S- 
PAK" for yourself. 


replacement 
cartridges 


ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH CO 


outh Fair Oaks, Pasadena, California 
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Continued from page 


Now let us proceed with the solu- 
tion of Q at 9 Mc. 


?.().254°-9-10°-0.915-4.0/2.54 


®.40-5.09-107-3-108 


6.3? - 0.15? - 2.54? 
10°-*- 81 - 10" 


Example No. 2 
The Q equation can be expressed 
as follows: 


Fig. 11: Experimental check 
Obviously for a given geometri- 
cal configuration the Q is inde- 
pendent of N*/l. However, it must 
be kept in mind the dimensions of 
the coil change as the diameter of 
wire wound on the same form is 
varied, but reasonable changes of 
N/l should not affect it too much. 
Fig. 6 shows 3 such coils. The Q 
meter readings were not corrected 
for the effects of distributed ca- 


Continued HW page 144 
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TRANSFORMER 
DESIGNERS 


Are you looking for a good 
position with an_ established 
transformer manufacturer? 


You can have— 


A steady job with an inter- 
esting variety of work on all 
types of communication 


transformers. 


A good salary, excellent 

fringe benefits, fine working 
§ $ 

conditions. 

A chance to live in the coun- 


try, but near a large city 


(Rochester, New York). 


Write to Engineering Personnel 


CALEDONIA ELECTRONICS & 
TRANSFORMER CORP 
CALEDONIA, NEW YORK 


CONALERT 


MONITORS 


CONELRAD 
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OFFERS FOR IMMEDIATE 1 wares circuits quickly, 
SELIVERT PUOM STGEE 4 | pacity, therefore they am easily and 


do not agree economically 
M IL- T-27 STANDA RD too well at the higher frequencies. EAAF Conductors are the finest elec- 
POWER, FILAMENT, PULSE tronic processed foils that you can buy. 


and AUDIO TRANSFORMERS Example No. 3 Its use as a hasty circuit maker, small 


~ : production runs and general laboratory 
The Q equation can also be ex- 


use has made it a welcome addition to 
a pressed as indicated below if in- many pressure worked Eng rineering De- 
ilament |Filament | . ents and 
‘ #1 #2 ductance, frequency, and geometri- partments and Imagin 
Hi " <. cal configuration are constant but 
Voit 


Sec. 
400/200 


volume is a variable. K-, K,, and yy yryl| 
K-, are constants. Y dg ged 

(| 
«) rs 1} . | 


ww on we Amp 


K¢ Lr) 
rs | 


7 
A | | 


[wo coils were wound hay ing di- Printed Circuit Magnetic Tape Sound Film 


mensions in the ratio of 1 to 1.6. Aluminum foil: available all widths, 1 
mn . : f 16 . “ 1 Copper foil: 
] he a 


MENT TRANSFORMERS first two measurements are at widths, 1/32 16”, 
Secondary | 8 MC., the second two are at 6.5 MC. Specially 


processed aluminum and cop 
909 per foils, with dielectric coatings, used 
Q ——s 117 oat) for winding coils and transformers, rat 
ings R, S, T and U. Also special diele« 
tric coating, on aluminum foil, that 
replaces paper dielectrics in capacitor 
manufacturing 
For gauge and speci- 
fications, please write 
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Pulse 
Duration 
Microseconds 
Char. imp. Ohms 


Pulse 
Voltage 
Kilovoits 


Biock’g Osc 

int. Coupl'g 

Low. Pow. Out 
S Duty Rate 


| 0.25 /0.25/0.25 


SYMMETRICAL 
asosos [e218 | om] 3 , <L TRANSISTOR Type GT-34S 


0.5/0.5 
0.5/0.5/0.5 | | | | f General Transistor Corp., 130-11 90th Ave., 
Js 4 Richmond Hill, N. Y., is now manufacturing 
0.7/0.7 ; | ] . a P-N-P symmetrical transistor for bi- direc- 
1.0/1.0/1.0 : | | tional audio amplifiers and low frequency 


1.0/1.0 | | | switching applications. 
1.0/1.0/1.6 


V [0.15/0.15/0.3/0.3| 0.2-1.0 | 


~ No. of Wdgs. 
~ Test Volt. KV 


Zi< 


i ee 


0.24 


AUDIO TRANSFORMERS 0.16 
Fr 300 te 10000 cps + 2 08 All Case Sizes . . 
eee te ain It must be realized as the coil 
Impedance 


volume becomes large capacitive 
Application és |s5 5 losses become appreciable. The last 
equation can be derived by another 


| singte or Single or ° ° » . 
[Pee Piates tw PP Gries means in which fewer assumptions 
‘mnsbedeaans have been made. 
Line te Single or 
PP Grids 


oiiviie | g00 | | g00 | lola Example No. 4 
Single Plate to Line | Ser |4 The Q equation indicates the Q 


Single Plate te Voice colt | ’ value should rise as an iron cored 


| Single o ve . : j toy 1c ada rer + aven- 
[PP Piates te Line Sp | | | inductor i made longe r but even Nominal characteristics at Vo 4.5 volts and 


PP. Plates te Line 2 \ ' tually level off and remain constant. 1 1 ma at 25° C (common emitter connection 


PP. Plates to Line y |S ' Observe Fig. 7. FORWARD | REVERSE 
| i - i : collector used as 
emitter 
Send for further information on these units, or References 
special designs. Also ask for complete = : , ; Input impedance h 
laboratory test instrument catalog . ee am Desig OF - bUCTANCE 1000 ohms 1000 ohms 
ots, ' i I 1 a Current Gain 3 (hy) 15 


FREED (x : b ne | : : th. , : , Collector Rosiste =e, 
TRANSFORMER CO., INC. ee PS, 


r Measurements f on ‘ore " 
72S WERELD STREET Frequencies ) “oster and A Engineers are invited to write to the factory for 


BROOKLYN (RIDGEWOOD) 27, N. Y Newlon, Proceedings of the IRE, vi Specification Bulletin Type GT-34S 


Total Dissipation 125 mw 


or product information, use inquiry co . ° Tele-Tech & ELECTRONIC INDUSTRIES + July 1956 
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Use the convenient postage-free cards 
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advertised in this issue. The extra card 
is for the use of pass-on readers. 
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FRE Monee eg 


ANSWER: He’s an electronics engineer. Works for a well-known 
airframe manufacturer. Senior project leader . . . assigned to a tough 
telemetering problem. Tight schedule. Lots of headaches. Lots of 
responsibility. 

QUESTION: What's he grinning about? 

ANSWER: Feels good. Something worked out well... for a change 


QUESTION: Good deal! What happened? 


ANSWER: Needed three very tricky power supplies. Needed them fast 
Could have designed them himself, and sweated them through draft 
ing, pounded them through the shop, coaxed them through the lab— 
you know the routine. 


QUESTION: Isn't that inefficient? 
ANSWER: Very. But he didn't. Got smart just in time. 


QUESTION: What'd he do? 


ANSWER: Decided that /iis problem was telemetering. Went to NJ E 

power supply specialists. They knew just what he needed—saved 
him time (and money) by pulling out a similar design they’d made 
for a computer outfit. Suggested some sharpening of the spec, too— 
something he'd overlooked at first glance. 


QUESTION: Lucky, hm? 
ANSWER: Not luck—experience. They build more custom power 
supplies than anybody else in the business. They're geared for quick 


action—largest stock line in the industry, too. Over 800 models. 


QUESTION: Did he get his supplies in time? 


ANSWER: What a question! Think we'd have run this ad if he didn’t? 


N JE LEADS THE POWER SUPPLY FIELD. 


Electronic 
Development corporation $335 CARNEGIE AVENUE, KENILWORTH, NEW JERSEY 
& Manufacturing 


Competent Engineering RepresentationEverywhere e Rapid, complete, competitive custom quotes from 1000 Amperes (low voitage) to 250 KV (low current). 
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Radar Tracking and Scatter Transmission 


To extend the range and reliability of radar and scatter transmis- 
sion, RCA offers a remarkable group of SUPER-POWER TUBES ca- 
pable of producing the highest levels of average power attainable 
today for both CW and pulse applications. These vacuum tubes 


provide high power gain over a wide range of frequency. 


If you are interested in ionospheric and tropospheric propagation— 

or in probing the deep beyond—look to the advantages of RCA 
tubes for such service. RCA designs and produces Super-Power 
Tubes for radar and communications... Storage Tubes for radar 

: indicators and data processing... Small Power and ‘Pencil’ 
lee Tubes for telemetering...Subminiature Tubes for guided mis- 
siles... Multiplier Phototubes for nuclear radiation detection. For 
information on RCA tubes call the RCA District Office nearest you. 


RCA SUPER-POWER TUBES 


HUmboldt 5-3900 
744 Broad Street, Newark 1, N. J 


WHitehall 4-2900 

Suite 1181 

Merchandise Mart Plaza, Chicago 54, III 
RAymond 3-836] 

6355 E. Washington Bivd., 

Los Angeles 22, Calif 


